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Either everyone is having a great time away on vacation or else you thought 
the deadline was next month. So this issue is a bit thin; perhaps we'll make up 
for it next time. One approach some folks told me they're going to try is just 
to write something when they have time and to send it in, ignoring the first-of-month 
deadline. Sounds fine to me... 

Take care, all! Enjoy the rest of the summer and the Wor!dcon, Ad. 
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CRUMBCRUNCHERS, INC. 


P.O. Box 98 
Ripley, OH 45167 


The rain finally stopped, and summer decided to arrive. The full complement 
of vegetables never got planted, however, and now we've lost all our 
broccoli plants. Not to rabbits, no, but instead to whatever butterfly 

or moth it is that lays its eggs on broccoli. Regardless of who or what 
they are (I picked all the caterpillars off the plants - after they'd 
stripped them clean, of course - sigh), all we now have are broccoli 
skeletons. The other vegetables appear to be relatively pest-free, 

however. 


Now that graduation is over, we no longer have school as an excuse for 
not communicating with people. However, as absent-minded as I am, I'd 
be sure to forget that I should write, and would miss a deadline again! 


In the meantime, we've been doing summer-type things, like visit King's 
Island. The cost of admission to a large amusement park usually decides 
me against such visits, but as David said, it was approximately the same 
as what we'd spend eating at MacDonald's four times. (I DID get some 
change back from my two twenty dollar bills, and of course, we'd hada 
discount coupon.) 


Visiting an amusement park with an almost-five-year-old means, of course, 
that a lot of rides are out of the question. So of course we didn't 

go on any of the roller coasters like King Cobra, the Vortex, or the Beast. 
We DID go on the roller coaster that's in Hanna-Barbera Land - a fairly 
mild roller coaster, but labeled by Marlene as definitely scary. 


While going on some of these rides, I did discover some rather questionable 
things about myself - like I can recognize all the Smurfs! Argh! 


We're in the process of acquiring (in pieces, of course) a Mac IICX. 
We're now trying to decide on the monitor, but hopefully we'll be 
up and running again soon. We'1l probably be making a visit to Columbus 
one of these days to visit the MicroCenter, which is a computer "shopping 
center" you might like to take in if you're ever in Columbus. 

have 
Garage sales have been limited so far - most of my purchases -was. been 
kids' clothes. Marlene now has more clothes than she'll ever be able 
to wear, and she'll probably have grown out of some of them before she 
does have a chance to wear them. (But 50¢ for a Polly Flinders dress is 
nothing to sneeze at ~ Polly Flinders being a "name label" in little 
girls' clothing.) 


Summer's also a time for reading. I just receivala news release from 

a library in Balitmore, MD, which detail how a group of teenagers had 
compiled a book list called “Youth to Youth Books: A List for Imagination 
and Survival." The categories in the list are: young adult realistic 
fiction, mystery/horror/suspense, adult fiction, science fiction/fantasy, 
and nonfiction. In the science fiction list, I discover a few that I've 
actually read. They are (in alphabetical order, of course!); Another 
Shore by Nancy Bond; Red Pfphet by Orson Scott Card; Treason by Orson 
Scott Card; Merlin Dreams by Peter Dickinson; Tales of Robin Hood by 
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meneciayton ; Waiting for the Galactic Bus by Parke Godwin; Those Who 
Hunt the Night by Barbara Hambly; Dragonspawn by Anne McCaffrey; 

The White Raven by Diana L. Paxson; Lioness Rampant by Tamora Pierce; 
Starfire by Paut Preuss; The Duplicate by William Sleator; The Hex Witch 
of Seldom by Nancy Springer; Catspaw by Joan D. Vinge and Sister Light, 
Sister Dark by Jane Yolen. 


Sister Light, Sister Dark was a book I had trouble "getting into."In 
many ways, it's fascinating, being interspersed with "commentary" by 
scholar/folklorists who inhabit the world/reality in which the story's 
set. But it seemed somewhat patchy, perhaps because it's the first 
book in a projected trilogy. , 


The Devil's Arithmetic, also by Jane Yolen, gave me no such problem. 
Being a “young adult" book, I could have read it at one sitting, it 
was so gripping. It's devastating also, but not really something you 
can put down. It is another book that falls into the science fiction 
category, being a “time travel" story. 
contemporary American 
A very brief synopsis of the story - the protagonist is asJewish teenager, 

at odds with her religion and heritage. During the. Passover meal, which 

is at her grandparents' house, she is strangely transported back in time 

to an Eastern European shtetl. She and the shtetl residents are rounded 

up by the Nazis and transported to a death camp. 


I happened to read the book the week before Passover began, so it was 
especially meaningful. The only disappointing thing was that, since 
I'd had to get the book through interlibrary loan, ane to had to return 
it fairly quickly. 


Two books I just got for myself: Looking Good in Print - a Guide to 
Basic Design for Desktop Publishing and Ready-to-Use Layouts for Desktop 
Design. They just arrived yesterday, so I have yet to read them. Along 
the same lines, I noticed an ad in SMALL PRESS for a “template program" 
that uses either ReadySet Go or PageMaker, which provides a standardized 
format for books, magazines, etc. Something like this might<ome in handy 
for some of the things I do, like program books (though I'd like to see 
it before I buy it!). 


Another neat book that you've probably seen in WaldenBooks: _KidsCooking, 
which is, I think, put out by the same people who did Juggling for the 
Complete Klutz. It has lots of pictures, so you don’t need reading, 
skills to figure out the ingredients you need. (They couldn't figure 
out how to convey the directions for making things without using words, 
though, so a nonreader still needs the help of a reader to use the cook- 
book.) Occasionally a recipe will call for a “grown-up assistant" if, 
for example, some ingredient needs to be chopped up with a sharp knife, 
or something will be cooking in hot oil. So far, we've made "Better 
Burritos" (the most successful burritos I've had in my rather short 
career of burrito-making) and "Frozen Bananoids." (These are bananas, 
dipped in chocolate sauce, coconut and nuts, then frozen. We saw them 
at King's Island, billed as "Frozanas.") As I'm looking at the book right 
now, Marlene has come along to say that she'd like to make "Disgustingly 
Rich Brownies" so we may be going to have a baking session soon! 
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Since I've mentioned so many books already, I might as well mention some 
others I've just read and reread. These are all by Madeleine L'Engle. 
Three of these have been joined as "The Crosswicks Trilogy" (Crosswicks 
is her home in Connecticut, the house in A Wrinkle in Time and Meet the 


Austins): A Circle of Quiet, The Summer of the Great-Grandmother and 


The Irrational Season. In the first book, she examines her philosophy 
towards writing. The Summer of the Great-Grandmother is about death and 
dying, specifically about her mother's last summer. In The Irrational 
Season she explores her feelings about Christianity. My own feelings 
about Christianity are, of course, very different than hers. But I can't 
help but be awed by somebody who accepts Christianity, its beauties and 
mysteries so utterly, andiho seems to have woven her faith so completely 
into her life. 


Another neat thing about these books is that she has put herself so 
thoroughly into her books, talking about her childhood, her children, 
quoting from her journals. You can see her in so many characters in her 
novels - for example, Meg Murry - clumsy and near-sighted. I shared 

A Wrinkle in Time and The Summer of the Great-Grandmother with a friend, 
and he, looking at the photo of Madeleine in the back of the latter book, 
said that she looked much more like the description of Mrs. Murry, tall, 
willowy and all-knowing. 

The final book by Madeleine L'Engle is Two-Part Invention, a memoir of 
her marriage with Hugh Franklin, who died in 1988. In this book, she talks 
much more about the early years of her marriage than in any of the other 
books. She also, of course, discusses her writing and her religion. 


Some of Madeleine L'Engle's books that I've read recently have struck 

me aS somewhat flawed and to me, vaguely dissatisfying. It's as 

if she is trying to capture the spirit and essence of A Wrinkle in 

Time , and not quite being able to find it. The Austin family novels 
don't have this problem so much, although A Ring of Endless Light seemed 
to have trouble resolving itself. 


One of the most sobering things to come to me after reading all these 
books is that Madeleine L'Engle will soon be 70. (Although she never 
mentions specific dates in any of the books, I'm fairly certain that 
she was born in 1919.) It's easy for me to realize that Tolkiéen or 

A.A, Milne are dead, or that Isaac Asimov is approaching 70 himself. 

But to think of Madeleine L'Engle as an elderly writer....Of course, she 
was 40 before the books we most associate with her name were published. 


Through the years I've revised my definition of what is old continually. 
It's moved upward and upward. I find it hard to think of my dad as old, 
although he'll be 70 in October, and my mom just turned 69. My grand- 
mother, who is 99, finally fits my definition of old (after having been 
on an ageless plateau for at least 20 years). In fact, she refused 
to think of herself as old until fairly recently - she has squirreled 
away quite a bit in savings accounts in various banks, but when my dad 
suggested that she use some of her money for her own enjoyment and 
comfort, she protested, saying, “That money's for my old age." She 

was probably at least 85 when she made this remark, and my exasperated 
father said, "If you're not old now, I don't know when you will be!" 


Weasel rats are a phenomenon I'm familiar with, though they've never 
gotten me personally. I've been warned about them in a magazine writing 
course I took at Ohio State. Since there's no way to copyright an idea, 
anybody you mention an idea for an article to considers that idea to be 
fair game. A variation of weasel rats occurs when you actually query 

a magazine with an idea, and an editor thinks it's a good idea. But 
instead of telling you the freelancer to go ahead, he/she assigns it to 
somebody on the magazine staff. And a few or several months later, 
it's quite possible that you may see an article in that magazine that 
looks suspiciously like your original idea. It doesn't seem fair that 

a magazine can steal ideas so blatantly, but there it is. (I think that 
it would be nice if they could at least offer you $5 or $10 as being the 
source of the inspiration!) 
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Is it possible that I will now write something that doesn't have to do 
with books?! We've just finished our July 4 holiday (which started on 
June 30!) and everybody is breathing a sigh of relief. Busy busy busy 
on all days, lots of selling of Pepsi and food, frying pork tenderloin 
and French fries, hawking raffle tickets, etc. 


Marlene and I worked in the Pepsi booth for three hours straight on June 
30 - something that she really enjoys doing. She likes asking people 
what they'd like (if they say "Pepsi"she wants to know “Real Pepsi?" - 
diet, of course, being a rather pale imitation!), scooping up the ice 

in the cups, and filling them. My only job is taking money and making 
change! 


It was a real pleasure watching fireworks with MR this year - I never 
heard such appreciative noises from anybody. They had the fireworks set 
up on the Kentucky shore directly across from Ripley (there is no town 
directly across the river from Ripley, and the view was spectacular). 
Though they never set off more than two or three fireworks at a time,.and 
never had a finale that was obviously such, the show lasted for 45 
minutes. 


There was actually a parade this year, albeit a small one. (Having 

a parade necessitates somebody to organize it, and lately, nobody has 
been interested.) I was asked to judge the entries, which was a 
challenge, as there were very few decorated entries, beyond a few trucks 
carrying the Girl Scouts, cheerleaders, girls' softball team, etc. 
Therefore, the American Legion marchers placed first, and the Girl Scouts 
third. The second place winner struck me because it was so unique - 

it was an ancient Chevrolet truck decorated up with lots of information 
about "the Association of Ripleys U.S.A." This is a one-man club 
dreamed up by the truck's owner, who has written to all the Ripleys 
throughout the country and collected interesting memorabilia from each. 
Several of these Ripleys were named after a Eleazer Whitlock Ripley, a 
War of 1812 hero. (I suppose somebody who lives in one of the many 
Rochesters or Columbuses has a similar hobby} 
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Our own entry I disqualified, since I was one of the judges; it wasn't 
very inspired, anyway -we just did it for fun. We decorated our wooden 
wagon with red, white and blue streamers, and mounted a dinner bell in 
the wagon. The bell was painted to (sort of) represent the Liberty 

Bell, and as we pulled the wagon, it swung in its cradle and rang. (Thus 
fitting in with the parade's theme "Let Freedom Ring.") Marlene was 
supposed to ring the bell, but she absolutely refused, and halfway through 
the parade route, said she was tired, so we had to stop while she climbed 
into the wagon. But on the whole, everything was very nice. 
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Since it's only July 6 as I'm writing this, there hasn't been time for 
any other exciting, interesting or disastrous things to happen to us, I 
guess it's time to get on to Mailing Comments. 


VALLI: Well, as you can see, I'm back to using the typewriter! Hopefully 
this is only temporary, though in some ways I almost prefer it, because 
the hard copy is there immediately. We DID get a modem, but alas, it 

and the Tandy refused to cooperate (this was in pre-Mac days). So you 

can see that our electronic status is only semi-sophisticated. I HAVE 
read of people who have faxes in their homes, along with bitter complaints 
about the complications the machines cause. (These, of course, are 

people with home-based businesses!) 


I-would be willing to bet that people produce more waste paper using a 
computer than they would with no computer. I know we do! We sometimes 
print out one thing five or six times, trying to get it just right, 
whereas if we'd been using a typewriter, pen and ink or whatever, we'd 
have only had one chance. (I must have printed four or five versions of 
Dave's paper, which when completed, was 50+ pages.) 


Your essay on roads not taken is quite poignant. Makes me think, at age 
36, about where I am now, and where I thought I'd be fifteen years ago, 
when I graduated from college.. I anticipated then something like working 
in a research lab, or possibly, when wearing my naturalist's hat, teaching 
little kids at an outdoor education center. 


GABE & AUDREY: Isn't it amazing the number of magazines a person manages 
to subscribe to (and never gets to read through?!71 Here's our list 

(so that you can compare it to yours). News: WALL STREET JOURNAL, TIME, 
INSIGHT. Computer: BCS UPDATE, THE ACTIVE WINDOW, MACUS=R, MACWORLD, 
PERSONAL PUBLISHING. Writing and publishing: SMALL PRESS, SCAVENGER'S 
NEWSLETTER, HOUSEWIFE'S WRITERS FORUM (ugh, what a name, but actually a 
pretty decent newsletter). I guess that HOME OFFICE COMPUTING goes under 
the computer catagory. OHIO WRITER. Professional: HISTORY NEWS. HISTORY 
NEWS UPDATE. NATIONAL BOARD BULLETIN. Another writing and publishing one: 
GUIDELINES NEWSLETTER. General: HARROWSMITH, COUNTRY WOMAN. Civic 
organizations: THE LION, GFWC CLUBWOMAN. Music: THE ORGAN PORTFOLIO, 
THE CHURCH PIANIST. And I;m sure there are some I've forgotten. Are 

we mad to think of possibly picking up NEW SCIENTIST again?! (At last 
glance, it was $115/year!) We will, of course, drop the WALL STREET 
JOURNAL, now that we can no longer get the student rate. We DO read NS, 
something that could never be said about the JOURNAL (bits and pieces, 
yes, but never a whole newspaper). 
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By today's standards, manya~upperclass Britishers could a ae classified 
as bigots. I can still remember how shocked I was when ty daa Kipling's 
"How the. Leopard Got Its Spots" - when the leopard invited the Ethiopian 
to go into spots, he declined, saying that "black‘s good enough for a 
nigger." (My parents bent over backwards to make sure we didn't pick 
up the bigoted attitudes THEY'D gotten from their parents, but we didn't 
have any friends of other races, either, and until I was eight, we lived 
in a town with no black population - or Oriental or Jewish for that matter.) 


ROD/ROXANNE: Re "archaic" Kentuckians (this applies to Southern Ohioans, 
too, at least the rural ones) - many do seem to be anachronisms - maybe 
it's their "Bible-Belt" ‘upbringing, their stiff-necked Scotch-Irish an- 
cestry? In a way, though, it's rather comfortable, because you can be 
relaxed about your speech patterns, and can use dialect words and phrases 
that would get a scowl from my English teacher mother. (Kids around here 
are often "onn'ry" and her can be used as the subject of a sentence. as 

in. "Her's growin' like a weed. isn't her?") And when it comes to religion, 
many of them really put their souls into it. Perhaps their faith is 

naive and unsophisticated, but it's DEFINITELY heartfelt. 


ROD re AMAZING: I've read quite a few complaints about the new policy 
of not accepting unagented manuscripts. It seems that they're cutting 
off their nose to spite their face ~ it's unrealistic to expect a 
beginning author to have an agent. Aside from the fact that locating an 
agent might be difficult, a new author couldn't well afford one. With 
this policy, it would seem that they'1l mostly showcase name authors, 
some of whom were probably first published in AMAZING when they were new 
(unagented) authors. 


ROLF: Congrats on Ander's birth, and a big hi to him. Marlene too has 

lost two babysitters, and I have the feeling that the last one would have 
kicked Marlene out for being too obnoxious if she hadn't decided that 

she was tired of baby-sitting anyway. So for the last several weeks, 

the two of us have been trying to work our work schedules around one another. 
(I agree with Maria Montessori - what seems like "play" to adults is 
definitely “work" to a child.) We've been only semi-successful, but 

saying that I'm behind in my work because Ive lost a babysitter doesn't 

seem to hold much ice with people! 


Thanks so much for the Martin Beck biblio! At least some of them have 
been reprinted in paperback (I found the paperbacks at World Wide News 


in Rochester, NY, a fascinating bookstore,,as.I've mentioned before). 
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I promised myself that I'd hold this down to six pages, despite the 
fact that I could go on for several pages more! So I'1l close with 
brief movie reviews for the almost-five set. 


STAR TREK V - One visit to restroom. one to water fountain. Mildly 


intersting. 
INDIANA JONES - One water fountain visit. Holds attention fairly well. 
BATMAN ~ "It's dark. I'm scared." Prolonged visits to restroom, water 


fountain and lobby. Definitely not. 

HONEY, I SHRUNK THE KIDS - The hit of the summer. Lots of giggles, eyes 
on the screen almost the whole time, and NO restroom or water fountain 
visits. A definite yes. (We also had a four-year-old along - just barely 


four, and she liked it too.) 


Jutarnod 


IT CAME FROM THE FALSE VACUUM! 


or 
The Boy in the SU(3) X SU(2) X U(1) Bubble 


Gregory Ruffa 
1004 Seventh St., S.E., Apt. 103, 
(just around the corner from the vacationing 10th Avenue) 
Minneapolis, Minn. 55414 


(612)-379-9622 
{ greg@ast1.spa.umn.edu on Internet ] 
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that missin 4 


I oO vach im 
ald mission, Evtelsat -I , which we were hustling to have reedy fo Ja 
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Ny departmen w fo 
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€ Hosh's lukewarm ae Rennes a f lunae bases | pwned Mars missions, NASA re nding ‘fy 


Georg 
inittative to see if ALS can be vsed ee those perposes. Looks lke some more ee changes rn the wind... 
a ride op h Pasadena with « couple of ny former 


After my visef mth frat here, / am geting 
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(6 course, They who work fr « wealthy American Corporatio, will be sfayrmg rn the Pasadena Hiltor , while / willbe 
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What doce The colephen mean? The contemporary theories about cosmaleg are 
by resullc and speculations in high-energy physics. The really early universe was a simple place 


heavily infeenced 


with only one kind f physical force. When if expanded and cooled, +t underwent samathing anclogous 
foa phase Pansihom (like the freezing oP example) , which led te a ly aa of peediut 


geme 


fed se ka into a new Sort of form that we call “mass.” "Gravity became a type an ee 


The cosmic sfructoral background beforehand was ina state 


dictinct from the original universal force, 


we call the ‘false iacvome: everything came free the fale vacuum. As Tha universe continued to expand 


and cool down, farther phase transitions gevatred : Jeading fy the breakdown f the ene single force 
pe the weak nvclear ie , and sr aa _ with the appearance 


onto gray, the ii nuclear 
of fhe attendunt quantum field “particles” that contey these pe (gravitons (2), givens, 
rachrize the early single pe (in its 


Wand Z bosons, 


atical enn Which Shearists use fo cha 


a SUG) . fer special as Oy a relating te § 
at Thar fine. The SUS) universe , as it 
athamatical 


and photons). The mathem 
x5 matrices 


Simplest im agined pomulation is calle 
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passed throwgh the phase transifions , 


kuown To parhile physicists as 
Universe #s thought fo be one 


Tenrh Avenve , SE, which passes by my 
lines and cable ducts. iL pegies all that asphalt and 
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SUG) x SUG) x vi), 
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which characterfzes fae 


stroctore , callogwially 
forces we now know. Our whole 
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rmer, APA-TECHer Dr Keith Thorne upon the receipt f 


(/ missed the thesis defense , as / mas anbeeiled 


Concrete 1s of visiting a wheat field 
Congratolations th early 7 now fr 


his degree ~ if’ been 4 oe time alas 


ina cosmology final exam at fhe fime. ) 


Special Seminar: 

" Precision Measurement of the =° Lifetime and Decay Asymmetry” 
Keith Thorne, University of Minnesota 

Priday; June 9s. 10. AM: see-seeere Room 435 Physics 


This is the public presentation and defense of the content of 
Keith Thorne’s PhD thesis 
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(contin ved ) 


Gu C. Now that /¥ . 
J w /ve read yes story again (since the frst time yew showed /f fo me at Mcke hy House.) 
/ hke it @ bit “ 
ke sta bit better. The necetacy expesifien is handled well without its becoming eucve. 


/‘d lhe to see the ideas d ; bs 
as eveloped a &t more fry. The ‘action Sequence” comes prety late in the story 


and appears prety abruptly j; af present, if doesn't fee/ like sf quite fis into the story smoothly. (/ was 


amused to ee a forte position with mention of Sendheim’s Into the Weeds... ) 

Kandom number “generators furn ovt to be cheetic devices. The intent in producing one is to 
write 0 deterministic algorithm that “looks unpredictable.” If you generate a sequence of numbers from 
the new sequence diverges rapidly 


from the frst and quickly fooks unrelated. Perhaps chaotic processes are “operationally “ pandom ; thet is 


fo the mathematical ‘dea! f randomness. 
fetal?) ; | really aught to read i¥ 
That 


@ particular * d’ : 
P lar *seed” value and do that again with a consecutive valve 


to say, they are as close as we can get physically 
| think the boek yeu describe is The Year Zo0o by Hermann Kaha 


ae 
befare centory Ss end (/ finished 1934 on 1 Jansary 19h... ), Contemp erary analysts keep rediscovering trends 


the folks at the Huds Institote and elsewhere were aware of in 1965 (of course, they also have access to intelligence 
{ can recall an article in the mid-to-late 19605 on the late 20™ Century's "8s 


data mest of vs can't request). 
The parts f this | questi now are whether 


the US. The USSR, Japon, ond Western Eurepe. 


Superpowers " 
whether “Western Evrope” might a 


ot alse include Polard, Geecheshvakra, 


Vepan will decade to be a political Super pewer and 


ht Ike t look at The Next zoo Years by Kahn etal. (/ might get around 


Hungary, and Yegoslavia by 2000 , You mig 


te reading that by 21go.--) 


The other book we wert discussing 
bud Thare is @ rewew (na recent Nature 


Soviet Union és new very forthcoming 


accidents and catastrophes . many causing 


is James Oberg’s Uncovering Soviet Disasters ° Exploring the Limits of Clasnest. 


(since if just appeared jn Britain). The reviewer 


about its past. Nonetheless, 


It Came oof Jast vent 5 


it seems « bit dated new, since the 


remarks Theat 
extensive environmental 


Oberg «fers many Thorowgh discussions of a variety of 


damage. 


of 4 story fdea Bil Leininger has. Noting one day 


Kod Your mention f the "Space: 1989 "gane reminds me 
fransposing the 


ere is a crater called Reichenbach Gp?) , he thevght of 
s and Moriarty to the ram parts of seid lunar pe Soon he, Ben Burch, 
of a vintage 1990s Moonship... 


on his Moon map That fh 


(semi -) climacti¢ battle between Holme 
out The materials and design 


and other Chicago pik were werking 


yes F } know that’s actoally 3 December 2000... 


Annette 
The thing That annoyed me most abot Steers article is the extensive ae of the passive voice 


©) 


people arent doing these things fo ofher people, forces are Causing outcomes, This is typical Pygine 


Language : wedn't ask students te think abovt and answer {irhene, we want to elicit a response, we want to Bites 
learning objectives. The educatjone| reforms we Americans claim we desire won't come about until we believe just 
about an body CAN LEARN just about anything ; that Veuipodnes h semething fo be VALUED (and not some thing +6 


be d'splayed on WV game shows ..- ). and we eliminate from stitutions of Ingher learning” the implicit academic 


Snobbism that professer” fs BETTER than any other jee in the werld (particularly becavse you don't Aave to de 


anything for anybody eee). 
/t strikes me that most of the “Great Men” in various disciplines were “monsters, us you use the 
term - Mozart, pr one, comes quickly tmnd, Its anand few much yes can accomplish if yeu don't have to do 


eet own laundry... 
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Doug Welcome th the APA! I hope the vagaries of your job will give you the time fo keep us dhreact 
of your exploits . Tell vs more about whet if's like fo five on @ | for five weeks, 


‘Roxanne Welcome back / And thanks ia potting me up while | was onf There Pe fa AIAA Meeting . if it is 


the case That you and Bruce meee: in foy , please send pur new address... 


Rod Edward Teller, back in the Fifties , said frying He contain plasma with magnetic fields is Ike tryrng 


fo pash all the water to one end f the bathtvb wifh your posers: The bry problem is that the 


ing te use fo squeeze down on a gas: Compare 


field lines produce convex projections f farce _ which you're try 


who wanted to use explosives to compress a plotmnivm 


this with the problem faced by Seth Neddermeyer and his feam, 


Sphere in an atomic bemb. The answer was The explosive lens + Somehow (CLASSIFIED) you preduce converging, 


f once. Laser-indvced Cor “ nertial - containment” ) 


concave projections of force te crush The sphere fem every where « 


comes closer fo achieving this, but sufficient symmetry and proper timing appear dificvit to si ibedy (aaa 


[t struck me thaf one may nof have te solve the plasma instability problems. We hare arrplanes newadays, 


for insance, that are aere dynamically vasteble, yet fly becavse an bacheere computer constantly adjusts controf surfaces 


against developing instabilities in the aircrafts motion, Perhaps sufficteatly fost electrenics (are ours fost enoegh ?) can 
eady reaction in the plesma. It may sound a 


monitor the plasma and adjust the magnetic field fo maintain a st 


bit dauuting to have a computer solve magnate hy dredy name equations that quickly, but perhaps Thats unnecessary, 


too. Maybe a nevral network can Jearn to run the reactor (they can already learn to balance a broom an sts ead? 


Conld yeu describe more fy whet yeu mean by “sentience, “intelli. ence, and * chaotic” Cas opposed to 
disorderly ) thevght patterns 7 f can think of many situations where thinking about a decision ina crisis lead to 


a worse resvit Than plowing the “natural impulse.” 


Bill /t sounds like there are « finite nurber f Weasel Rats prowling all over and that The likelihood of 


them making off with @ particvler idea of yours increases with The amount of jime sf spen 
votation fem some Foman 


ds in yeor head. 


Unberden yee brain more ofren! / thovyht f your note of This subject when « i 


weiter Cf hawt receaniae the name end Aare frgete it...) Jurned 7 in fortune” on the Sun workstation ; it said, 


jn efect, “a curse upon These who make my remarks before I do.” (Did th Ancients suffer from * Comics’ Long” 7) 
this, which } call the “Aristophanes Svle My Best Lines” Syndrome... 


are there other posrble “markets” for your article? 


lve experienced the historical extremum o 


fim Sorry pr yeu that you missed your chance i* Aur and Space ? 
but They've been i'n my head tee i” and have shipped away. 


| had seme comments upon lost Futures, 
[Kt try ® come back Ks this Jater. 


The most incredible thing t me about Chelebis story about Lager Hosan is that ether of Them Thevght 
you'd reach “the highest heaven” on 64 kilos of gunpowder Cmuch less & tonnes)» 


from Natore on the cold fusion fareri” (as th Brits say. Even if this 


Guy W. lve been enclosing fronkings 
turns out not fo be aveleac Susie CHS nat just cold , tS virtually radiationless! ) HY shi be 


interesting if it also furns ov? nof te be electrolysis . fn any case, please don't blow op Michigan . 


Donna Welcome back and Cengrituleh es upon your receipt of yeur Crime Prevesti Aword / 


Do you have accounting records for other peeple who have had APA-TECH accounts, but have been 


fnactive pr Some tee be had iegescins from people who would lke fe rejoin, 
se 


but / have no idea if we 


stil have any money of Theirs. 
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(start) 


Vall; iP wicca bi chilling fo read en article in WV Gude (while | was visting my folks in Jone) fo discover 
thet Elinor Donahue ond the other “kids” in Father Knows Best ace now in their - f Good gravy, that means /m —- 


Yes, we do enjoy your pravel stories and wovld ke hear more aboot life a Gorge. (We have all these 


people who trove! overseas and we wish they'd tell us more... ) 


An all-elec tronic APA would shut out of least half of the peaple presently in this one, However, f am now 


Ina position fe receive contributions by “e-mail” (Actually. that’s easier pr me fo deal with than Macintosh diskettes, 


since | hore an AMIGA... ) 


| had heard that Evrepean SF conventiows are more iiferary than ours are, but then so were U.S. coms 


Circa 1955... 
Thank for thee “Trib” arhicle on Evropean space efforts. It shovld be said, en fairness hh the UK, that the 
British Space Centre wanks a bage role in all this, but Mrs, Thatcher has other priorities... 


t+ ft 
Here are the fast sf the cold frsion notes (at Jeast, fr now) 7 one page 


/ shovid be caught up next time. 
V/A 


get left out Jest issve and appears here. There's also a couple a Things. “Take care and have * goed Worldcon, 


et od ell 


hes etna tise et 


beats Sicha Ene clin nthe ta SR eae CANE hee Cae Moa acre ih A 


son i A Nye Patten incattncae eich in Tint ne aie? 
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NEWS AND VIEWS 


What to say about cold fusion 


Public interest in recent excitements is to be welcomed, especially if it does not turn to anger when attempts to 
replicate the observation of cold fusion fail — the most probable outcome. 


FLEISCHMANN and Pons have done at least 
one great service for the common cause: 
they have kindled public curiosity in 
science to a degree unknown since the 
Apollo landings on the Moon. In the past 
few weeks, people thought by those about 
them to have a few scraps of inside know- 
ledge have been quizzed about the smallest 
details of the experiments at the Univer- 
sity of Utah — those first described in the 
Wall Street Journal and the Financial 
Times on 23 March and at a press confer- 
ence at Salt Lake City later that same day. 
The social phenomenon is all the more 
remarkable because of the wide distribu- 
tion of those who have a general under- 
standing of nuclear fusion and of the 
reasons why its practical application 
would be important. 

These impromptu conversations seem 
generally to be remarkably good- 
humoured. Those who want to know 
more, and who in particular ask “Do you 
think it’s true?”, seem not too much 
annoyed by the prospect of continued 
suspense. It is remarkable that so many 
people are willing to accept that experi- 
mental observations, and the inferences 
drawn from them, acquire validity only by 
replication. Has what used to be called 
“the scientific method” now become 
widely understood? 

Ifso, much of the credit should go to the 
daily press, which has risen superbly to the 
challenge of cold fusion. The two finan- 
cial newspapers that broke the news on 
23 March did so in cautious language, 
making it plain that cold fusion was not 
then a proven reality, let alone a commer- 
cial source of limitless energy. Other daily 
newspapers have joined in with commen- 
dable zeal and sobriety. Inevitably, the 
US daily press, with its resources and self- 
discipline, has done best, but newspapers 
such as the London Daily Telegraph, with 
no great tradition in the field of science 
reporting, have been magnificent. 
Reporters have given full and coherent 
accounts of meetings as far apart as Sicily 
and Texas, have canvassed opinions with 
care and have also faithfully reflected 
the good humour of these hectic weeks. 

The good humour may not persist if the 
experiments cannot be replicated but there 
are some grounds for optimism. Part of 
the reason why so many people are so 
interested seems to be the general delight 
that a couple of peoplein widely separated 
universities have used their own money to 
pull off a trick on which governments have 
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lavished huge sums of money in the past 30 
years, so far without result. So people 
may well be indulgent if the attempts to 
replicate cold fusion on the scale des- 
cribed by Fleischmann and Pons prove 
failures. “It was a brave venture”, they 
may say, “What a pity it did not succeed!” 

That would be the best outcome. It is 
also, of course, possible that the general 
reaction to the failure of attempts at repli- 
cation will be more sour. The scientific 
community's reputation is vulnerable in 
several respects, not the least of which 
is that neither the Utah group nor the 
Brigham Young group (whose account of 
its work appears on page 737, this issue) 
had, before seeking publication, carried 
out the rudimentary control experiment 
of running their electrolytic cells with 
ordinary rather than heavy water. 

A close friend who is a Soviet biologist, 
on the telephone from the United States 
last week, was indignant at this neglect. 
He is correct. How is this astonishing 
oversight to be explained to students 
repeatedly being drilled in the need that 
control experiments should be as conspi- 
cuous in the design of an investigation as 
those believed to display the phenomenon 
under study? And how should the neglect 
be explained to the world at large? 

There is no convincing explanation, 
only extenuating circumstances. Self- 
imposed secrecy has evidently hampered 
the investigators, understandably buoyed 
up by their belief that they had discovered 
a remarkable new phenomenon and fear- 
ful that too much talk about it would give 
other bigger battalions a chance to steal a 
march on them. Yet it is unthinkable that, 
if the authors had felt able from the outset 
to stand in front of routine laboratory 
colloquia and give a full account of their 
work, the question “Have you tried it with 
ordinary water?” would not have been 
raised. This glaring lapse from accepted 
practice is another casualty of people’s 
need to be first with reports of discovery 
and with the patents that follow. 

More subtle doubts perplexing those 
seeking to replicate the experiments 
would have been exorcised in the same 
process. The Brigham Young group, for 
example, clearly explains how it has been 
necessary tO estimate the number of 
neutrons emitted from its electrolytic cells 
by subtracting from its observations of 
neutrons the background measurements. 
but Dr John M. Carpenter (one of the 
referees of the article by Jones er al.) 


explains on page 711 that the background 
may fluctuate with time, which argues for 
the need for contemporaneous controls. 
Sadly, the neutron monitor is a special 
device, of which there is only one copy.... 

The Fleischmann and Pons experiments 
raise bigger questions. if only because the 
scale of the phenomenon they report is so 
much greater. Both groups report the 
detection of neutrons, but the Utah group 
(J. Electroanalyt. Chem. 26%, 301; 1989) 
requires that there should be 10” fusion 
reactions a second (within an order of 
magnitude in either direction) to account 
for the rate at which heat is produced, 
while the Brigham Young group ts talking 
of one fusion reaction every 100 seconds 
orso. But the Utah group has not yet dealt 
with the natural question whether the 
observed energy output is energy stored 
in the palladium electrodes during the 


. preparation of the cell. Records of cell 


voltage and current for the full duration of 
each run would go some way to settle the 
question, but have not been produced. 

So are the extenuating circumstances 
sufficient to avoid the conviction of the 
scientific community for irresponsibility? 
No doubt the general opinion will depend 
on the outcome of attempts at replication, 
but the community might wish that its 
reputation did not hang on such a narrow 
thread, especially because the likelihood 
of replication fades as the days go by. 

So robust scepticism is the only wise 
view. There may be something in the Brig- 
ham Young phenomenon, but that 
requires careful confirmation. The Utuh 
phenomenon is literally unsupported by 
the evidence, could be an artefact and, 
given its improbability, is most likely to be 
one. 

Luckily, there are a few blessings to 
count. Theoreticians have zealously 
recalculated the fusion rate between 
deuterons in a molecule (now reduced by 
10 orders of magnitude) and have shown 
that the fusion rate between protons and 
deuterons, against naive expectation. is 
likely to be six orders of magnitude 
greater still — but still no more than 10™ 
per molecule of HD per second. A week 
or so ago, ingenious schemes for bringing 
bare hydrogen nuclei more closely to- 
gether in the electron sea of a palladium 
lattice seemed to offer an escape from 
scepticism. But not for long, even if it 1s 
plain that metal hydrides are an even more 
interesting field of research than had been 
thought. John Maddox 
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SCIENTIFIC CORRESPONDENCE 


Cold fusion doubts and controls 


Sir—Much premature excitement has 
been generated by the claims and counter- 
claims for induced cold fusion. There is 
apparently no consensus (Nature 338, 616; 
1989) on the central questions regarding 
the amount of excess heat produced, the 
evidence for nuclear reactions and the 
vexed question of whether the detection 
of reaction fragments could be consistent 
with the claims for excess heat generation. 

For many years we have been investi- 
gating primordial nucleosynthesis in a 
hot Big-Bang cosmology. The measured 
abundances of the light isotopes of hydro- 
gen, helium and lithium place stringent 
restrictions on a number of physical 
parameters and are sensitive to deuterium— 
deuterium reaction rates. We have inves- 
tigated by how much these reaction rates 
can be increased by a single low-energy 
resonance, consistent with deuterium— 
deuterium laboratory data, without 
destroying the ability to provide a con- 
sistent description of primordial light- 
isotope abundances. 

Armed with these maximum reaction 
rates, we can estimate the density of 
deuterium packing in the electrodes of 
one of the cold-fusion experiments in 
order to generate excess heat at the rate of 
watts, as reported in some experiments. 
Our result is 10’ mol cm™. We conclude 
that more heat has been generated in the 
media coverage of this subject than by 
deuterium fusion in electrolytic cells. 


J. M. IRVINE 
S. RILEY 
Department of Theoretical Physics, 
Schuster Laboratory, 
The University, 


Manchester M13 9PL, UK 


Sir—Fleischmann, Pons and Hawkins’ 
claimed' detection of neutrons and tritium 
from a postulated d—d reaction is not yet 
supported by their account of the controls 
used to eliminate other sources of both 
neutrons and tritium. The control on 
neutron background reported in ref. 1—a 
series of measurement with the deuterium- 
containing cell removed — is no control 
on neutrons arising from photodisintegra- 
tion of deuterons or other materials in the 
cell by ambient y-rays. Such a back- 
ground could also be a problem with the 
reported neutron flux of Jones et al.?. A 
check on that background would be to 
determine whether the neutrons appeared 
and disappeared when the power to the 
electrochemical cell was switched on and 
off. 

The tritium measurement is even more 
problematic; one must have controls 
against the possibility of neutron capture 
creating tritium by the reactions D(n,y)T 
and ‘Li(n,a)T. Because tritium decay 
cannot be turned off, supplementary 
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experiments may be needed to show that 
tritium does not grow into a vessel freshly 
filled with tritium-free D and ‘Li by either 
of the postulated reactions. Tritium is also 
known to exchange quickly with other 
hydrogen isotopes, is widely used in 
commerce’, and is a durable contaminant 
of laboratories which have been exposed 
to tritium in various forms. 

Note that repetition of the experiments 
in refs 1 and 2 with deuterium replaced by 
hydrogen is not a control on the suggested 
sources of neutrons or tritium. A negative 
result with tritium-free hydrogen is there- 
fore moot with respect to claims of cold 
fusion based on neutron or tritium detec- 
tion in a D~*Li mixture. 

LAWRENCE CRANBERG 
TDN Inc., Austin, 
Texas 78764, USA 


i. Fleischmann, M., Pons, B. & Hawkins, M. J. efectroanalyt. 
Chem. 261, 301-308 (1989). 

2. Jones, S.E. et al. Nature 338, 737-740 (1989). 

3. Moghissi, A.A. et af. (eds) Radioactivity in Consumer Pro- 
ducts (US Nuclear Regulatory Commission, Washington, 
DC. 1978). 


Radiolysis of water 


Str—Baverstock and Cundall’ suggest 
that the energy imparted directly and 
locally by ionizing radiation to a DNA 
molecule may manifest itself as broken 
bonds at a distance because, between the 
time of energy deposition and bond break- 
ing, the energy is converted to a soliton, 
which may comprise a wave of coupled 
vibrational and electronic excitation 
travelling along the molecule. 

In an electron—nuclear double-resonance 
study’ of the crystalline malonic acid—urea 
1:1 adduct (again a hydrogen-bonded 
structure) irradiated at room temperature, 
a signal was observed which was ascribed 
to a solitonic wave. This wave is excited 
and sustained by the presence of double- 
well hydrogen bonds in the crystal. The 
crystal structure consists of planar layers 
held together by a complex network of 
hydrogen bonds within the bond planes. 

If we extend these ideas from the one- 
and two-dimensional structures above to a 
three-dimensional case, the classic exam- 
ple of such a hydrogen-bonded structure is 
liquid water. The initial behaviour of 
water irradiated at room temperature 
exhibits certain anomalies’, which defy 
explanation if we base our ideas about 
energy deposition from high-energy radia- 
tion on gas-phase interactions, because 
this approach takes insufficient account of 
liquid structure. 

In particular, in the ab initio modelling 
of product yields, the stochastic method of 
kinetic calculations’, when used in con- 
junction with a well-known method of 
deriving the distribution’in spur energy, 
requires (in an acid system) the unit radius 


for H or ¢,;to be as low as 0.44 nm and to 
be 0.19 nm for OH, in order to obtain the 
observed results for G(H,) and G(H,O,) 
(where G(M) is the number of molecules 
of M formed per 100 eV of radiation energy 
absorbed). In contrast, the deterministic 
method requires more credible values of 
2.3 and 0.75 nm, respectively’. This is 
partly because, for the more abundant 
smaller spur sizes, the stochastic method 
gives a greater ratio of combination for 
unlike relative to like pairs of radicals. 

This difficulty would be mainly obviated 
if the typical entity decomposed by radia- 
tion were a group of five to six molecules‘, 
part of the ‘flickering cluster’ structure of 
liquid water’, in which the secondary 
electrons in the lower part of the energy 
distribution (below, say, 50 eV) give rise 
to a solitonic wave whose energy could 
be dissipated in these clusters in non- 
dissociative processes, but in which higher 
electron energies would cause dissociation 
and ionization. Such a model would 
remove the. proportionality previously 
assumed between the energy per spur and 
the number of ionizations per spur (taken, 
for example, to be 6 ionizations per 
100 eV in ref. 5, or 12 radicals per 100 eV 
in ref. 4), irrespective of the amount of 
energy imparted. To obtain the correct 
average ionization yield (about one ion 
pair per 20 eV), the energy transferred in 
packets larger than a threshold level of 
about 50 eV would need to be more effi- 
cient in producing ionizations, but the use 
of this modified distribution in the number 
of ionizations per spur would then give 
results close to those for a set of uniform 
spurs of 5-6 ionizations per spur, for 
which the stochastic and deterministic 
models give similar results’. In addition, 
the resulting, more realistic, unit spur 
radii of 2.3 nm for aquated electrons and 
0.75 nm for hydroxyl radicals would give 
rise to agreement between prediction and 
observation in the effects of scavengers 
and of linear energy transfer, and also in 
time-resolved studies”” as there is reason- 
able agreement in all these areas when the 
deterministic method is used**. 

An alternative stochastic approach" is 
showing interesting possibilities in some 
of these areas, especially in predicting 
scavenger effects at early times and time- 
resolved yields of e,, for fast electrons’ and 
for 3-MeV protons” — but the role of 
normalization at 10 ps in the ab initio 
calculation of ref. 11 was not adequately 
discussed. 

In cases where the first-order structure 
of the water is broken down, such 
as during high-temperature (300 °C) 
y-radiolysis (A.J. Elliot et al., personal 
communication) or for densely ionizing 
radiation at room temperature”, more 
product formation is observed than can 


be accounted for by normal diffusion- - 


controlled kinetics. This may be because 
the lower-energy secondary electrons 
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cold nuclear fusion 


m Harwell investigation stopped 
m Los Alamos collaboration fails - 


Washington 

Two negative announcements about cold 
fusion last week may prove particularly 
troublesome to Stanley Pons and Martin 
Fleischman, the researchers who set off 
the controversial debate with their claim 
on 23 February that a palladium electrode 
immersed in heavy water will produce 
large quantities of excess heat. 

Dr David Williams, leader of a large 
team at the UK Atomic Energy Authority’s 
Harwell laboratory in Britain which has 
been examining cold fusion since mid- 
February, and which had received help 
from Fleischmann in setting up its elec- 
trolyticcells. announced that the team had 
finally abandoned its experiments, having 
found no signs at all of anything unusual. 

In the United States, officials at Los 
Alamos National Laboratory (LANL) let 
it be known that efforts to collaborate with 
Pons and the University of Utah had, after 
much negotiation, come to nothing The 
idea that LANL scientists should examine 


working cold fusion cells at the University |. 


of Utah was brought up by Pons at last 
month’s congressional hearing on cold 
fusion in response to questions about the 
difficulty of reproducing the claimed results 
and the importance of verifying them. 

But at a press conference following the 
special cold fusion session at the Los 
Angeles meeting of the Electrochemical 
Society (Nature 339, 84; 1989), Pons said 
that the collaboration was “subject to the 
signing of agreements”, and a spokesman 
for LANL said that lawyers from the Uni- 
versity of Utah were being very careful not 
to lose their grip on patent and intellectual 
property rights. he oh 

By the time of the Santa Fe cold fusion 
meeting (Nature 339, 325; 1989), James 
Brophy, vice-president for research at the 
University of Utah, said that legal prob- 
lems had been overcome and that the col- 
laboration could proceed once a timetable 
had been arranged with Pons. But then, 
according to Howard Menlove of LANL, 
the laboratory had indicated to Pons its 
readiness to proceed, but received no 
indication of when work might begin. 

After some weeks, an official annouce- 
ment was made last week by LANL 
‘because it was felt that constant talk of a 
collaboration without there being scien- 
tific activity behind it could be misleading 
to observers of the cold fusion scene. 
Menlove says that LANL is still ready to 
participate if Pons wishes it. 

The decision by scientists at Harwell to 
end their investigation of cold fusion was 
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eventually made, after almost three 
months, because the laboratory could not 
continue to devote man-hours, money and 
material to the project. Ten scientists, led 
by Williams, had spent three months and 
£320,000 on the studies, which began in 
the middle of February, even before the 
now famous 23 March press conference at 
the University of Utah, when the cold 
fusion claim was made public. 

Fleischmann, of the University of 
Southampton, is also a consultant to Har- 
well, and had consulted his colleagues 
there originally to ask for their assistance 
in looking for a flux of neutrons from an 
electrolytic cell. An experiment was set up 
with Fleischmann’s help. Bo 

After 23 March, the Harwell effort 
grew, and Williams and his colleagues 
obtained from Johnson Matthey, sup- 
pliers of palladium to Pons and Fleisch- 
mann, samples of every kind of palladium 
the company could provide, as well as 
some items made to order. 

Williams therefore feels that the Har- 
well experiments have covered every con- 
ceivable aspect of palladium metallurgy, a 
murky subject which has frequently been 
invoked as an explanation for the purpor- 
ted success of a few experiments amidst 
the failure of most. But the Harwell team 
has not been allowed access to any of the 
electrodes from Pons and Fleischmann’s 
working cells, which are now apparently 
back with Johnson Matthey. 

Fleischmann last visited Harwell shortly 
after Easter, but since then had stayed 
away in order that the experiments should | 
be seen as entirely independent of the 
original cold fusion claims. 

The Harwell group also tried titanium 
electrodes, as well as some heavy-electron: 
alloys and a number of weil studied 
hydrogen-storage compounds, all with 
negative results. The sensitivity of their 
neutron detectors was even enough to 
contradict the claims of low-level neutron 
emission which have been made by Steven 
Jones and his colleagues at Brigham 
Young University. 

Although no new science has come out 
of the Harwell investigation, Williams 
says that the interdisciplinary collabora- 
tion was nevertheless rewarding. But he 
has formed “trenchant opinions” about 
the dampening effects of lawyers on scien- 
tific investigations, and worries also that 
this public failure of a “crazy idea” may 
make scientists generally more reluctant 
to discuss the crazy ideas which are an 
essential part of progress. David Lindley 
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Titan boosts 
space plan 


Washington 

THE successful launch of a Titan IV rocket 
by the US Air Force on 13 June, coincid- 
ing with the release by the National Aero- 
nautics and Space Administration (NASA) 
of a new timetable for shuttle and other 
launches, marks the end of the period in 
which the US space programme has been 
rethought and reorganized in the after- 
math of the Challenger accident. The 
availability to NASA and the Department 
of Defense of a range of unmanned rockets 
as well as the shuttle restores much of the 
flexibility lost when the shuttle was fixed 
on as the sole US launch vehicle. 

The Titan IV, a ‘stretched’ version of 
earlier rockets in the series, is seen by the 
US military community, which had always 
been critical of dependence on the shuttle. 
as the workhorse of its launch fleet. The 


‘identity of the payload launched last week 


is classified, but has been widely reported 
to be an early-warning satellite, destined 
for geostationary orbit and capable of 
detecting the plumes of enemy missiles. 
Also last week, NASA issued a revised 
manifest for shuttle and expendable 
launch-vehicle flights, and the Titan IV is 


included for the first time. It will be used: 


to send off the comet rendezvous asteroid 
flyby mission (CRAF), which had not 
previously been allocated a firm launch 
slot. Although NASA made the decision 
to put CRAF on a Titan IV instead of the 


shuttle because it was confident of the new - 


rocket's imminent availability, the issuing 
of the manifest at the same time as the 


' Titan's maiden flight was coincidental; 


the US Air Force had made no prior 
announcement of the launch. 

The Hubble Space Telescope (HST) 
loses a few months, and is now scheduled 
for launch in March. 1990 instead of 
December this year. The earlier shuttle 
flight has been given over to a mission to 
recover the long duration exposure facility 
(LDEF), a satellite carrying 57 experi- 
ments which was put into orbit by the 
shuttle in 1984. If not recovered soon. 
LDEF will re-enter the atmosphere and 
burn up. 

The HST has suffered incessant and 
frustrating rescheduling because, unlike 
planetary missions such as Magellan (suc- 
cessfully sent off to Venus last month) or 
CRAF, it does not need to be put into 
orbit at any special time. A novel feature 
of NASA's latest manifest, intended to 
améeilorate this problem, is the designa- 
tion of six shuttle flight opportunities. 
Starting in 1992, with no reserved pay- 
loads. This extra flexibility in planning 
should mean that isolated launch difficul- 
ties should not require wholesale revision 
of the manifest. David Lindley 
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End of cold fusion in sight 


Although the evidence now accumulating does not prove that that original observations of cold fusion were mistaken, ” 


there seems no doubt that cold fusion will never be a commercial source of energy. 


Iv seems the time has come to dismiss cold 
fusion as an illusion of the past four 
months or so. At the outset, on 23 Febru- 
ary, the suggestion that deuterium nuclei 
can be made to fuse together at ordinary 
temperatures, if in exceptional circum- 
stances, seemed a brave leap of the imagi- 
nation. The article on page 29 of this issue 
by M. Gai et al. of Yale University is 
merely another nail in the coffin of the 
idea. The Yale group has done its best to 
replicate the conditions of the original 
experiments, but has failed to replicate 
their results. Similar outcomes have been 
reported from other laboratories. So what 
has been learned from these hectic months? 

First, the negative results now being 
reported do not imply that the original 
observations by Stanley Pons and Martin 
Fleischmann at the University of Utah and 
by Stephen E. Jones and his colleagues at 
the Brigham Young University were 
grossly mistaken. Events may yet show 
that there are circumstances in which pal- 
ladium electrodes in electrolytic cells emit 
pulses of neutrons just as they would if 
deuterium nuclei were fusing together; 
early this month, a group at the Los 
Alamos National Laboratory was wonder- 
ing what to make of such an observation. 

So far, all that is clear is that the original 
reports do not conceal a recipe for making 
large (Utah) or even modest (Brigham 
Young) amounts of power by deuterium 
fusion. For the many non-scientists who 
have been excited by the past few weeks, 
this will be a disappointment. By the same 
test, the managers of orthodox experi- 
ments intended to replicate what happens 
within the Sun will be relieved. 

One striking feature of these events is 
that, even now, those. who have been 
trying to replicate the original findings are 
remarkably good-humoured about the 
time and energy they have spent. Those 
concerned seem to have found it an in- 
herently interesting exercise. It is not, 
after all, every day that they find them- 
selves worrying about electrochemistry 
and nuclear physics at the same time. And 
it is interesting to have been reminded at 
first hand of the remarkable capacity of 
palladium and titanium to dissolve hydro- 
gen, usually known only from books and 
journals. Moreover, the brief spell in 
April when it seemed as if cold fusion 
would permanently divide chemists and 
physicists has Ieft no trace. 

All of us. even bystanders, have also 
learned a great deal about the difficulty of 
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counting absolute numbers of neutrons 
and of y-rays. The argument between 
Richard Petrasso and his colleagues at 
MIT on the one hand and Pons and 
Fleishmann on the other about the y-ray 
measurements have been for many people 
educative, to say the least. Petrasso and 
his colleagues (Nature 339, 183; 1989) first 
complained of inconsistencies in the only 
published report by Pons and Fleisch- 
mann of their observations , were given an 
incomplete reply (Nature 339, 667; 1989), 
but on that basis were able to argue 
(Nature 339, 667; 1989) that the energy 
channels in the original equipment had 
probably been miscalibrated and that the 
energy spectrum is narrower than the 
resolution of the y-ray detector would 
allow. : 

There is even doubt about the placing of 
the y line purportedly resulting from neu- 
tron emission which has been variously 
reported as at 2.2 MeV and at 2.5 MeV. 
Pons and Fleischmann originally put it at 
2.2 MeV, which is what would be expected 
if the y-rays come from the conversion of 
neutrons in water. But now, in their reply 
to Petrasso, they say they could not have 
measured such a peak at such an energy, 
but that it is in any case at 2.5 MeV (which 
Petrasso disputes on calibration grounds). 
The best resolution of this dispute would 
be by independent measurement, but that 
seems unlikely while attempts to replicate 
the phenomenon as-.a whole are unsuc- 
cessful. Meanwhile, there will be many 
who consider the y-ray signal to have been 
an artefact. 

That point is nevertheless crucial to the 
unfolding of events after 23 February, 
when both The Wall Street Journal and 
The Financial Times published long 
accounts of what had been done at Utah 
and when the University of Utah held a 
press conference to tell the wider world. 
(Nature owes Pons and Fleischmann an 
apology for having reported that, on that 
occasion, they had said that their formal 
paper had been sent to this journal for 
publication.) 

It is unthinkable that reports of the 
production of excess heat in such compli- 
cated electrochemical cells would, by 
itself. have been seriously regarded as 
proof of deuterium fusion. Only the mea- 
surement of nuclear particles and pro- 
ducts. with the expected energy. could 
have commanded the interest since 
shown. Pons and Fleischmann now say 
that “as we have repeatedly pointed out, 


we are well aware of the deficiencies of 
these spectra”, but there are no records of 
that reservation earlier than the meeting 
of the US Electrochemical Society at Los 
Angeles, by which time they had been sent 
(but may not have read) Petrasso’s first 
draft of his complaint. This is a more 
serious retreat than they acknowledge. 

None of this implies that Pons and 
Fleischmann have been anything but 
straightforward. Put yourself in their 
position if you believe otherwise. If, on 23 
February, you had made such an arresting 
announcement that the whole world was 
agog, even picking up the telephone 
would probably engage you in a half-hour 
conversation with somebody you had 
never met. Your compelling interest. to 
gather more data, would be compromised 
by the inquisitiveness of people asking 
elementary questions about issues then. in 
your mind, settled. It is remarkable that 
Pons and Fleischmann, with ail the pres- 
sure on them, should have been able to 
cover:so much ground. 

So how should they, in the contempor- 
ary argot, have played it? It is too easy to 
say that they should never have given the 
story of their doings to the financial news- 
papers, or have allowed a press confer- 
ence to be held on their behalf. The con- 
ventional wisdom, that they should have 
sent an account of their work to a respec- 
table science journal and then have put 
themselves in the hands of its referees and 
editors, is too bland. If people believe 
they have found a way of changing the 
world, why should they not tell the world 
what is in store in their own way? 

But there are obvious dangers in sucha 
course, of which the chief is that one may 
be mistaken. Ordinarily, there is no 
shame in that: people make mistakes all 
the time. Ordinarily, there are also col- 
leagues to point to pitfalls in one’s path. 
but potential sceptics may on this occasion 
have been denied access by the care with 
which the project was kept secret over five 
years. It is less easy to accept that one may 
afterwards be required to accept irksome 
conditions on how one practises research 
by an over-confident university; from 
about 24 February. Pons and Fleischmann 
might well have decided that they should 
put their responsibility to the scientific 
community before that to the organizer of 
their press conference. Even now, it 
would be interesting if they made their 
data generally available, whatever its 
correct interpretation. John Maddox 
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Upper limits on neutron and y-ray emission 


from cold fusion 


- M. Gai, S. L. Rugari, R. H. France, B. J. Lund, Z Zise. A. J. Davenport’, 


H. S. Isaacs’ & K. G. Lynn’ 


* A. W. Wright Nuclear Structure Laboratory, Yale University, New Haven, Connecticut 06511, USA 
+ Department of Applied Science, Brookhaven National Laboratory, Upton, New York 11973, USA 
+ Department of Physics and Applied Science, Brookhaven National Laboratory Upton, New York 11973, USA 


Neutron and y-ray emission from a variety of 
electrochemical cells (running continuously for up 
to two weeks) have been measured using a sensi- 
tive detection system with a very low background. 
Titanium alloy powder deuterided at room tem- 
perature and high pressure was also used for 
comparison. No statistically significant deviation 
from the background was observed in either -y-ray 
or neutron detectors. The estimated neutron flux 
in this experiment is. at least a factor of 50 times 
smaller than that reported by Jones et al. and about 
one million times smaller than that reported: by 
Fleischmann et al. The results suggest that a sig- 
nificant fraction of the observed neutron events 
are associated with cosmic rays. 


IT has been suggested recently'? that deuterium in hydride- 
forming metals (palladium and titanium) can undergo nuclear 
fusion at room temperatures to release heat, neutrons, tritium 
and heltum. Deuterium was incorporated into the metal lattices 
by electrolytic charging in solutions of heavy water. The nuclear 
reactions between deuterium nuclei that are enegetically feasible 
(the ‘open channels’) are as follows: 


d+d-—?He(0.817 MeV) +n(2.452 MeV) (1) 
d+d-?H(1.008 MeV) + p(3.025 MeV) (2) 
d+d-—*He(0.076 MeV) + (23.772 MeV) (3) 


Reactions (1) and (2) take place at similar rates’, as suggested 
by room-temperature muon-catalysed fusion in molecular 


hydrogen! whereas reaction (3) can be assumed to be 4 to 5 
orders of magnitude slower. Nuclear-fusion events must be 
characterized by the production of the ionizing radiations listed 
above, as there is no known mechanism that inhibits their 
emission. 

It has been suggested that interactions between protons and 
deuterons, 


p+d>*He(0.005 MeV) + y(5.488 MeV) (4) 


could also take place (at a faster rate) in metals charged with 


’ deuterium (and hydrogen) from heavy water (refs 4, 5 and S. 


E. Koonin, personal communication). Even if the hydrogen 
content in heavy water is small, significant concentration of 


hydrogen in the metal can take place because the rate of hydro-' 
gen-ion reduction on the cathode surface is greater than that of | 
‘deuterium ions by up to a factor of 13 (ref. 6), and the diffusion 


rate of deuterium in Pd is only a factor of 2 larger than that of 
hydrogen’. 

Jones et al.' reported that, in their cells, neutrons from reaction 
(1) are detected at a smatl average rate of 2 counts h7' above 
background. In one experiment (run 6) they report a rate of 15 
counts h™' for neutrons of energy 2.5+1 MeV. With neutron 
detection efficiency of 1% and using a Ti electrode of mass 3 g. 
they quote a cold fusion rate for d+d of Ay = 107) fusions per 
deuteron pair per second (ref. 1). Fleischmann et al estimated 
a larger neutton flux of 4x 107 neutrons per second from a 15-g 
Pd rod, measured with a neutron dosimeter with a detection 
efficiency of 2.4x 107° 

Here we report on a search for neutrons and y-rays emitted 
during conjectured fusion of d+d and p+d in various metals 
into which deuterium has been incorporated (‘deuterided’ 
metals). Measurements were carried out with an array of low- 
background, high-sensitivity neutron detectors and two large 
high-efficiency Nal(Tl) y-ray detectors. The contribution from 
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FIG. 1 Schematic diagram of the experi- 
mental setup. drawn to scale. 
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cosmic rays was measured with two large-area cosmic-ray veto 
counters. Four cells were used concurrently, with electrodes and 
solutions based on those used in the experiments reported by 
Jones et al! and Fleischmann et al’. In addition, one Ti alloy 
powder sample deuterided by gas-phase deuterium was used 
‘(see Table 1 footnote). We report here on data taken over a 
period of three weeks. We observe no statistically significant 
excess of counts of either neutrons or y-rays above the back- 
ground, and we have obtained upper limits on the rates of cold 
fusion in deuterided palladium and titanium. 


The detector system 


The neutron detector system is shown in Fig. 1. It consists of 
six NE213 liquid-scintillator neutron counters with fast-photo- 
multiplier tubes selected from the Yale neutron bail®, Each 
detector was 10 cm thick. The central detector (number 0) was 
a regular pentagon (inscribed in a circle of radius 9 cm). The 
four electrolytic cells were placed on this detector with the 
palladium or titanium cathodes close to the centre, for maximum 
efficiency of neutron counting. The other five detectors (numbers 
1 to 5) were irregular hexagons with dimensions similar to that 
of detector 0. These were arranged in a ring displaced 15cm 
below detector 0. 

State-of-the-art pulse-shape-discriminator electronic modules 
(ref. 9; modules produced by W. F. Piel) were used to distinguish 
between neutrons and y-rays. A hardware gate was used to 
discard almost all detected y-ray events in each detector. The 
efficiency of the neutron detectors was measured with calibrated 
neutron sources: »?Cf (neutron energy E,=2+1 MeV) and 
Pu-Be (E£, =4+2 MeV)" placed in the middle of the four cells 
above the centre of detector 0. The efficiency is sensitive to the 
value of the threshold, which was set at ~80-100 keV (electron 
equivalent), corresponding to neutron energies of 400-500 keV 
(ref. 11). The average efficiency of the detectors was measured 
as ~25% for neutrons from the 7°Cf source, in agreement with 
the value calculated from a simple model''. The efficiency of 
individual detectors ranged between 16% and 36%, reflecting 
individual thresholds and detector performance. The possibility 
that the detectors were only sensitive to the higher-energy 
neutron tail of the 7°*Cf source can be excluded, as the spectrum 
includes less than 7% of neutrons with energies in excess of 
2.5 MeN (ref. 10). 


The detection of neutrons is characterized as a coincidence 
event between a primary neutron registered in detector O anda 
scattered neutron (with approximately half the energy of the 
primary neutron, as a result of detector geometry) detected in 
one of the detectors | to 5. A neutron event is then defined by 
‘measuring its pulse shape in the second detector, the pulse 
heights in the two detectors, and the time of flight between the 
two detectors, which is related to the energy of the neutron. The 
coincidence method significantly lowers the background in the 
detector system and at the same time yields a reasonable 
efficiency (discussed below). The time differences (1) between 
successive events in detector 0 and any one of the detectors 1 
to 5, for neutrons from a Pu-Be neutron source, are shown in 
Fig. 2a, and from a **°Cf neutron source in Fig. 2b. The raw 
data include y-ray (y-y') and neutron scattering events (n-n’). 
Gamma-ray-neutron coincidences (y-n) are also evident in the 
spectrum. The y-y'.time resolution was measured, using stan- 
dard y-ray sources (“Co, ‘Ba and '*’Cs), to be ~2.5 ns; an 
appreciable contribution to the observed time resolution comes 
from ‘electronics walk’ as a result of the low threshold. In Fig. 
2c we show the time spectrum gated by the neutron pulse shape 
of detectors 1-5. We are clearly able to remove y-y’ coincidence 
events in the source data (these appear in Fig. 26) by using this 
software gate on the pulse shape, without significantly affecting 
the n-n‘ coincidence events. The time of flight between detectors 
whose centres are 20 cm apart can be estimated on the assump- 
tion that the scattered neutron emerges with 50% of the energy 
of the primary neutron. The value expected for a 1-MeV neutron 
C?Cf source) is At=14ns and for a 2-MeV neutron (Pu-Be 
source) is At = 10 ns. These are in approximate agreement with 
the centroid separation of the n-n’ and y-y' peaks shown in 
Fig. 2. 

The total efficiency of the neutron detection system in n-n' 
coincidence mode was measured using a *"Cf source to be 
1.0£0.2% which-is similar to that of Jones ev al’. Neutron- 
neutron coincidences from two primary neutrons from the S°Cf 
source (emitting 3-4 neutrons per fission) are suppressed by a 
factor of 16 because of the small solid angle over which measure- 
ments are made, and thus do not affect our measured efficiency. 
This value of the efficiency is consistent with a solid angle of 
30% of 4a for detector 0, a solid angle of 45% of 2a for the 
ring of detectors 1-5 and an average intrinsic efficiency of 25% 
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FIG. 2 Typical time-of-flignt spectra measured with a, Pu-Be, 
and 0, 2°2Cf neutron sources, and ¢, with a cut on the neutron 
pulse shape, for the 7°°Cf data. The time calibration is 2.5 
channels per ns, with t=0 defined at the location of the p-p' 
peak. In a and b, At is the neutron time of flight. In ¢ dt is 
the width of the neutron time-of-flight distribution. 
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for the individual detectors. Calibration spectra were measured 
every 1-2 days to ensure that no drifts occurred in the system. 

The neutron counting rate in each detector was ~120 counts 
h”' over the entire energy range of the detector (for neutrons 
of energy <6 MeV). In the coincidence-time spectra the rates 
are less than t count h™' in each pair of detectors and. on 
average, 1.6 counts h_' in the entire array of all five pairs. All 
five time spectra between detectors 0 and 1-5 were summed at 
the end of each run. The neutron events are summed in a region 
extending from the y-y' peak (defining time of flight t +0 ns) 
to t=40 ns (that is, 100 channels beyond this peak). The latter 
boundary corresponds to the largest flight time possible for 
neutrons of lowest energy (400-500 keV, that is, just above the 
detection threshold). 

Two large-volume 12.5x12.5cm NalI{Tl) detectors, with a 
resolution of 7% at 1.33 MeV and total full-energy peak 
efficiency (for each detector) of 0.1% at 5.5 MeV, viewed the 
celis directly at a distance of 32cm, as shown in Fig. 1. Two 
large-area, 6-mm-thick, plastic-scintillator veto-counters, with 
dimensions of 120 60cm and placed 35 cm above detector 0, 
were used to detect energetic cosmic rays traversing the 
apparatus, with a veto gate extending for 3 us. These detectors 
subtended an angle of +60° above the samples, with a veto 
efficiency of about 65%. The veto efficiency was measured using 
the high-energy portion (31-MeV) of the NalI(Tl) spectra, as 
shown in Fig. 3. In this region the count-rate is due to cosmic-ray 
interactions and the veto efficiency is given by the ratio of the 
two rates (Fig. 3). 

Data were collected event-by-event on a Concurrent 3230 
computer and stored on tape for later analysis. Each recorded 
event includes up to 20 parameters. Pulse-shape and pulse-height 
data were recorded using two 8-channel ORTEC AD811 analog- 
to-digital converters, and time-of-flight data were recorded using 
an 8-channel LECROY 2228A time-to-digital converter. The 
data collected during runs 8-14 were accumulated using a 
CAMAC crate interfaced to an IBM PC/AT compatible 
(20 MHz) Dell 310 computer with histogramming capability 
only. 

Data were taken in two-hour run periods which were recorded 
and examined individually before being summed. Background 
was measured under various conditions: with cells removed 
from the shielded area containing the detectors (run 2), with 
cells in their normal position but passing no current (run 5), 
and with a cell including heavy water and Lil salt without 
electrodes (run 4). This last cell was used to assess the effects 
of cosmic rays on cells that included material with a large atomic 
weight. 
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FIG. 3 Typical spectra from Nal{Tl) y-ray detector 2 (run 6). The locations 
of the expected y-rays from reactions listed in text are indicated. The raw 
y-ray counts before and after vetoing on cosmic rays correspond to the 
upper and lower curves respectively. 
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The detector system was enclosed in a shielded housing of 
15-cm-thick borated concrete and 15-cm-thick borated paraffin, 
and was covered with two layers of 15-cm-thick borated paraffin 
blocks. No lead shielding was used as this was found to increase 
the background. The housing’s outer dimensions were 150 x 
150 x 150 cm. The experiment was carried out in a target area 
of the A. W. Wright Nuclear Structure Laboratory (with the 
tandem accelerator not running) under a 90-cm-thick roof com- 
posed of steel-reinforced concrete. 

In the following we outline the procedures aed’ in applying 
cuts on the data. Run 7 contains data from cell number 1 
(running for 15 days), cells 2-4 (running for 1-4 days), and 
sample 9 (see Table 1) on the detector. In Fig. 4a we show the 
raw data as registered in the first channel of the time-to-digital 
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TABLE 1 Measurements and elapsed times for charging electrodes (5-26 May 1989) 


Charging time Counting time 


Charging time Counting time 


Run Electrodes Electrolytes (n) (h) Run Electrodes Electrolytes {h) (h) 
o* 1 3 up to 192 up to 60 8# 1 a 346 10.0 
2 5 up to 72 up to 60 3 1 155 10.0 
5 3 up to 72 up to 60 . 7 3 155 10.0 
6 5 up to 72 up to 60 4 2 77 10.0 
1 1 3 192 20.3 9 1 3 356 7.2 
3 1 20.3 3 1 165 7.2 
7 3 20.3 7 3 165 7.2 
2 4 24 20.3 4 2 87 7.2 
at 1 3 216 o7 10 1 3 364 17.3 
3 i 24 a7 3 L 173 17.3 
7 3 24 97 7 3 173 17.3 
2 4 47 9.7 4 2 95 17.3 
3t 1 3 226 15.3 4h 1 3 382 85 
3 4 34 15.3 3 1 191 8.5 
7 3 34 15.3 7 3 191 85 
8 5 15.3 4 2 113 85 
? 12 4 3 391 11.9 
4§ None 10 6.1 3 1 200 11.9 
7 3 200 11.9 
All 2 270 vee 4 9 122 11.9 

1 7 “ 

3 : 73 13°" i 3 414 23.5 
7 3 78 3 1 220 23.5 
4 2 28.6 7 3 220 23.5 
749 1 a 299 7.0 4 . we ae 
3 1 407 70 14 1 3 435 214 
7 3 407 7.0 3 1 244 21.4 
4 2 29 70 7 3 244 214 
9 4 9 166 214 


ELECTRODES. (1) Pd plate 1x5 50mm, cold-worked and heated in D2 at 120p.si. and 300 °C, and furnace-cooled under pressure (D/Pd=0.73). 
immersed to 3.1 em, (active area =3.7 cm”), anodized at 1 mA for 10 min. Electrical connections made with spot-welded Type 308 stainless steel rod, 3mm 
in diameter. (2) Pd cylinder, 2mm diameter, 100 mm tong, annealed in flowing argon at 1,000 °C, immersed to 3.1. cm (active area=1.9 cm”), anodized at 
4 mA for 10 min. (3) Pd cylinder, 6 mm diameter, 50 mm long, annealed in flowing argon at 1,000 °C, exposed to 120 p.s.i. D2. anodized at 1 mA for 10 min., 
immersed to 3.cm (active area=5.8 cm?). Electrical connections as in (1). (4) Pd cylinder, 6 mm diameter, 50 mm long, with reduced section 2mm diameter 
for electrical connection, annealed in vacuum at 900 °C, anodized at 50 mA for 10 min, immersed to 3m (active area=5.8 cm?). (5}48) Ti parallelepiped 
3x3 x45 mm. cold-worked, immersed 3 cm (active area = 2.8 cm). Electrical connections as in (1). (9) TiFeg Mng 2 powder (43 g) hydrided at 120 p.s.i. D2. 
at room temperature, charged on 19 December 1987 and recharged on 4 April 1989. Contained in a 2cemx20cm cylinder. Etch for Ti: 5% HF.(48%) in 
H50. (10 vol). Etch for Pd: 40% HNO, (98%): 60% HCi (36.5%). 

ELECTROLYTES. (1) 0.1M LiOD/97.5% D;0. (2) 0.1M Li0D/99.8% D0. (3) 1M Li0D/97.5% D0. (4) 1M °LIOD/S7.5% D0. (5)H8) 100 g 97.5% D0 +0.125 g 
FeS0,°7H0, 0.125 g NiCI,-6H,0, 0.125 g PdClz, 0.125 g Li,SO,"Hy0, 0.125 g Ti(SO,)2°9H20, 0.35 g CaSO, 0.11 g NaH,PO,, 0.125 g CaCO, adjusted to 
pH<3 with HNO,. (9) 0.1M LiOD/99.3% D,0. (10) Lil solution (30 g) in 100 cm? heavy water. No electrode used. 

* While experimental setup was improved, cells were on and counting was carried out with a reduced detector system. In this period five experiments 


TS 


were performed with the above electrode etched and abraded. 


+ Cells were moved out of shielded counting system, but cells remained on in a second, well shielded housing. Calibration measured. 
£ Cells were moved back into shielding together with sample 9, electrode 2 was replaced with 8. Calibration measured, cells on continuously. 
§ Cells were run with electrodes 1, 3 and 7 outside of counting area. Calibration and background measured. Cells on continuously. 


|| Celt off. 


4 Three cells returned to counting area, together with sample 9. Calibration measured, cells on continuously. 
# Counting system reduced to include only TACO1, PSDO and Nal,. Read by an IBM PC/AT compatible. 


** Sample of heavy water (5 cm?) was taken for analysis from cells 1 and 4. 


converter (TDC01), corresponding to the time of flight between 
two detectors, measured between a (common) start signal from 
detector 0 and a stop signal from detector 1. In these data we 
again observe the y-’ peak (defining time ¢~0). Neutrons are 
expected in up to 100 channels beyond this peak, as discussed 
above. The background signal around channel 250 ts due to the 
low threshold used in this experiment and arises from y-y' 
events. By using a software gate on the neutron pulse shape of 
detector 1 such that only neutrons are detected in this detector, 
we get the data shown in Fig. 46, and by excluding neutrons of 
energies larger than 3 MeV, we get the spectra shown in Fig. 4c. 
This yields a neutron detection rate in the 0-1 pair of 3 counts 
in 7h (note that these counts cannot all be resolved by eye in 
Fig. 4). The cut on higher-energy neutrons removes n~n’ scatter- 
ing events in the vicinity of the y-y’ peak (10), because 
higher-energy neutrons are fast. By vetoing of cosmic-ray events 
we are left with 2 neutron events in the region of interest 
(corresponding to the largest and smallest possible flight times, 
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and shown by dashed lines in Fig. 4f, g) after 7h of counting 
in the 0-1 neutron detector pair (Fig. 4d). The 0-4 neutron- 
detector pair generally showed a higher counting rate (because 
of its larger measured efficiency), yielding 6 neutron events in 
7h (Fig. 4e). In the whole array, we obtained 13 counts for 
2.5-MeV primary neutrons (Fig. 4g) in the area of interest, giving 
a neutron rate of 1.8+0.4 counts h™'. 


Electrochemical procedures 


The electrochemical cells used in this experiment were contained 
in 100-ml polyethylene bottles. The top of each bottle held the 
cathode (palladium or titanium, more than 99.9% pure), the 
anode (several strands of 0.5-mm-diameter platinum wire in an 
S-shape), a fine tube for the introduction of nttrogen gas presat- 
urated with heavy water, and a vent hole for the nitrogen mixed 
with the gaseous electrolysis products. The flow rate of nitrogen 
through the cell was sufficient to dilute the deuterium gas to a 
concentration below 5%, thus reducing the risk of explosion. 
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FIG. 5 Time-of-flight spectra obtained for various runs, both with cells on 
and off (background runs). The data in g were obtained under conditions 


The connections, dimensions and pre-treatments of the pal- 
ladium and titanium cathodes are listed in Table 1, and included 
etching and electrode treatments. Two types of electrolyte were 
used: LiOD (ref. 2) and a complex mixture of salts with an 
acidic pH, based on that used in ref. 1. LiOD solutions were 
made by adding lithium metal to D,O. The compositions of the 
different solutions used, and the ‘cell-on’ and counting times, 
are listed in Table 1. 

A constant current was provided by PAR 363 potentiostat- 
galvanostats. A current of 300mA was used for all the cells 
except that including electrode 4, for which 500 mA was used. 
The cell voltages varied between 3 and 15 V, the higher values 
being found for electrolytes of low ionic strength. Heavy water 
was periodically added to the cells (a few cm® per day) to replace 
the heavy water lost through electrolysis. The H:D ratio in 
LiOD solutions was found by NMR techniques to be ~2.5% 
after one week of running time. One sample (9) of deuterided 
Ti alloy powder was used for comparison with the electrochemi- 
cally charged cells. This powder sample was deuterided at room 
temperature rather than at low temperature, in contrast to the 
experiments of De Ninno er al.!?. 
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similar to those in ref. 1. For further details, see text. 


Results . 


Figure 5a shows background data measured over 9.7 h (run 2) 
with no cells in the shielded housing. This figure shows only 
the final gated and vetoed data,-as discussed above. Data taken 
with only the solution of Lil salt (run 4) are shown in Fig. Sc. 
Background data with an uncharged cell in place and with 
electrode 4 in solution 2 (run 5) (not shown in Fig. 5) yield no 
statistically significant difference in the neutron rate. In Fig. 5e 
we show the results obtained by using one cell containing 
solution 2 with higher-purity heavy water (99.8% ) in conjunction 
with the pre-treated electrode 4 (run 6). In Fig. 5g we show the 
data (run 3) obtained from cells and solutions similar to those 
used by Jones et al.’ (see Tables 1 and 2). In Fig. 6 we show 
neutron count rates with background subtracted for all runs 
1-14, spanning almost three weeks of data collection. Cells were 
charged for a few days before run 1 (see Table 1), and the 
neutron rates at that time were typically 1+ 1.5 counts h7' above 
background (not shown in Fig. 6). In several runs, we used 
solutions and electrodes with surface and chemical treatments 
similar to those used by Jones er al. Although in some respects 


FIG. 6 Neutron count rates above average background rate (1.4 counts h~*). 
The average rate is 0.1+0.2 counts h* above background, which is sig- 
nificantly smaller than Jones et af, who had the same measuring efficiency 
of 1%. BG indicates background runs. 
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our experimental arrangement may differ slightly from that of 
Jones et al. (for example, we used a platinum rather than gold 
electrode), the relevant features are similar. No statistically 
significant effect above background was observed. The average 
neutron count rate above background for run 6 is 0.1 + 0.2 counts 
h7', a factor of 50-100 below the 15 counts h7' reported by 
Jones et al, who had a similar efficiency of 1%. 

The vetoed neutron rates (at 2.5 MeV) are ~35% of the total 
detected neutron rate (Fig. 5). With the measured veto efficiency 
of 65% (Fig. 3), it is possible that the major portion of our 
neutron events (at least 50%) are induced by cosmic rays. 
However, as can be seen in Fig. 5, the same vetoed-event rates 
were observed with and without cells in the detection system, 
and hence it is not possible to attribute these events solely 
to the interaction of cosmic rays in the electrodes. We note 
only that cosmic rays yield neutrons of energies 
1-3 MeV at a rate of ~1-2 counts h~'. Our sensitivity would 
suggest that less than 10% of these neutrons are produced by 
interactions of cosmic rays in the cell alone. This rate (1-2 
counts h™') is only slightly below the average rate (above back- 
ground) of 2 counts h7' reported by Jones er al, measured at 
a higher altitude in Utah. In addition, the presence of a peak 
in the spectrum of cosmic neutrons with energies of a few MeV 
is well-known!>. Although time variations of cosmic-ray distribu- 
tions are small, it is still possible that variations in the effect of 
cosmic rays in the experimental arrangement of Jones ef al., or 
barometric changes'*, could account for the small effect that 
they reported. 

These data can be used to set upper limits on d+d fusion. 
In particular, the data of run 6 (Fig. 5f) yielded 1.6+0.2 counts 
h’'. The average background rate (runs 2, 4 and 5) was 1.4+0.2 
counts h”'. This yields an upper limit on the count rate resulting 
from the cells of 0.2+0.3 counts h7' above background, or a 
3o@ limit of 1.1 counts h7'. The cell in run 6 (cell 4) includes 
electrode 4, consisting of 10.2 g Pd. With the assumption that 
the d: Pd ratio in the deuterided electrode is unity'’, our neutron 
efficiency (1%) yields an upper limit for the cold fusion of d+d 
in deuterided Pd metals (at 98% confidence) of Ap<1x 107" 
fusions per atom pair per second. Run 3 includes a cell similar 
to that used by Jones et al., with two Ti electrodes of mass 2.4 g 
(7 and 8; see Table 1). We obtain a rate of 1.0+0.2 counts ho 
(—0.4£0.4 counts h7' above background) for this run. With the 
assumption that the titanium has been converted to the y-TiD, 
structure with the ratio d:Ti=2, this yields an upper limit on 
the d+d fusion in charged Ti (at 98% confidence) of A;< 
6x 107° fusions per atom pair per second. Summing runs 1, 3, 
6 and 7 (spanning 71.2h of counting), with a neutron rate of 
1.340.1 counts h~' (—0.1+0.2 counts h”' above background), 
we arrive at an upper limit for d+d cold fusion in deuterided 
Pd and Ti (at 98% confidence) of 


Ar <2 107% fusions per atom pair per second (5) 


This rate is nearly two orders of magnitude below that suggested 
by Jones et al. (A, 107”? fusions per deuteron pair per second). 
Similar limits were obtained in gases'® for molecular HD 


(<107*4 fusions per molecules per second) and for molecule D2 
(<107* fusions per molecule per second). 

The y-ray data shown in Fig. 3, from run 6 extending over 
28.6 h, with the total full-energy peak efficiency at 23.8 MeV of 
0.02%, yield an upper limit on the emission of y-rays from the 


. fusion of d+d of Ar<2 10°”° fusions per atom pair per second, 


here we assume that reaction channel (3) has a branching ratio 
of 1074. The background at the range of interest (23.8 MeV) is 
~1 count h7! per channel and the energy resolution (full width 
at half maximum) at this region corresponds to 6 channels. The 
y-ray rate at 5.5 MeV was measured in run 13 (at which time 
the residual activity in the detector from Na, produced: by 
successive neutron calibration, was small). With the cells that 
contain 2.5% normal water and with the separation factor of 
13 (ref. 6) this leads to a ratio D: H= 3; here we have assumed 
that deuterium and hydrogen are distributed uniformly 
throughout the lattice. With the above assumptions and using 
the upper limit on the y-ray count-rate above background (see 
Fig. 3), we arrive at the upper limit for the fusion of p+d (at 
98% confidence) of 


A, <1x107* fusions per atom pair per second (6) 


For a smaller separation factor of 4, the upper limit will be 
increased by a factor of 3.2. The p+d reaction rate of molecular 
hydrogen isotopes was calculated to be 10° times faster than 
the d+d reaction rate (refs 4, 5); in metals it is only 10° times 
faster (ref. 4 and S. E. Koonin, personal communication). 
Together with the d+d fusion rate suggested by Jones er al, 
we would expect the p+d rate to be ~10°7! fusions per atom 
pair per second, a factor of 10 greater than our measured 
upper [tmit. 


Conclusions 

We have carried out a number of tests of some of the claims 
regarding cold fusion made by Fleischmann et al? and Jones 
et al.'. We have attempted to reproduce the electrochemical 
conditions used by them, and have also used a sample deuterided 
under high-pressure gas. We have searched for the neutrons and 
-y-rays that must be emitted from the putative cold-fusion proces- 
ses. Our experiments, with high sensitivity and small back- 
ground, have revealed no statistically significant deviation from 
background. The upper limits that we deduce for the rates of 
cold fusion of d+ d and p+d in metals are considerably smaller 
than those reported in refs | and 2. The average neutron detec- 
tion rates above background reported by Jones et al.' (meausred 
with the same efficiency as here) are consistent with the rate 
that we measure for neutrons originating from cosmic rays. It 
is therefore likely that a significant fraction of the neutrons 
measured by Jones et al. may be attributed to cosmic rays. The 
absence of neutrons and y-rays emitted from these cold-fusion 
systems, together with the absence of a known mechanism for 
the suppression of reactions (1), (3) and (4), raises serious 
doubts as to whether cold fusion does occur in deuterided Pd 
and Ti metals at the rates suggested by Fleischmann er al? and 
Jones et al.’. O 
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Loss of Face 


By ADAM WOOG 


MM an old friend is 
back. That 1970s sym- 
bol, bus-yellow and 
ubiquitous, of automatic 
niceness and thought- 
less good will—yes, 
the smile button—has 
turned up once again. 
This time, however, it 
has transcended the 
realm of middle-class 
trinkets, lapel pins and 
refrigerator magnets 
and keychains and the 
like. Its real fashion 
now. Taking its cue from 
the huge London music/ 
fashion trend of 1988 
known as “acid house,” 
the Smiley Face has 
taken up residence at 
European and Ameri- 
can specialty boutiques 


First question: Was 
the Smiley Face actu- 
ally created, or did it 
just emerge, full-blown, 
from the brow of the 
marketing world? Sim- 
ple drawings of smiling 
faces are, of course, 
nothing new; genera- 
tions of grade school 
teachers have stuck 
them on test papers, 
and what child hasn’t 
scrawled one ona 
fogged-up car window? 
But we're not talking 
about that here, not 
really. We’re talking 

- about the world of li- 
censing arrangements 
and royalties, the world 
of suppliers and distrib- 
utors—in short, the 


and upscale depart- world of business. 
ment stores such as ; i Even here, the smile 
Bloomingdale’s, which David Stern us the bu 54 who . button had its predeces- 
can’t get enough of T- inven ted the smule sors, most notably the 
shirts and tote bags and WMCA Good Guys 
cycling shorts featuring button—and then forgot sweatshirts given out as 
the little smirker. This ‘ h ‘ a promotion by a New 
is the latest, and per- to COpyTtgi Cul. York radio station in 


haps the ultimate, ex- 
ample of popular culture’s recent self-regurgitant 
tendencies. 

David Stern looks on at act two of the Smiley Face 
story with less bitterness than you might imagine. 
Stern, you see, is the man who holds probably the 
most persuasive claim as the smile button’s creator. 
The only problem was, he forgot to copyright it. And 
he’s glad he forgot. “I'd have spent the rest of my life 
in litigation,” he now figures. “My kids love to re- 
mind me that if I had just two cents for every time 
the thing was used, I’d be bigger than Donald 
Trump. But so what? I wouldn’t have had time to 
watch those kids grow up.” 
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the mid-1960s. (John 
Lennon’s wearing one on a Beatle card.) Its inven- 
tion has also been ascribed to an insurance company 
in the Northeast and a California media maven. But 
perhaps the most credible story regarding the ori- 
gins of the button—which in turn led to the unleash- 
ing of that face around the world—belongs to Stern. 
The year is 1967, the unlikely venue Seattle. 

In the turmoil of the era, the merchants of the 
city’s University District were having a rough time 
of it. Local hippies littered and loitered and preached 
revolution; all this was not especially good for busi- 
ness. One establishment in particular, University 
Federal Savings & Loan, was unusually sensitive to 

continued on page 78 
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continued from page 30 
the tense sociopolitical climate— 
its office had been bombed once. 
There was a real need, the bank 
felt, to lift community spirits as 
well as to woo customers. With 
that in mind, the young ad man on 
the bank’s account, David Stern, 
was charged with the task of creat- 
ing a campaign with a double mis- 
sion. He was to give the depressed 
neighborhood a lift, and also to 
portray University Federal as a 
concerned community institution. 
Stern was mulling over various 
possibilities when luck and inspi- 
ration collided. It happened sim- 
ply; he went to the movies to see 
Dick Van Dyke in Bye Bye, Birdie 
and left the theater humming the 
song “Put On a Happy Face.” You 
can guess the rest. “It stuck in my 
head,” he says. “I drew this little 
character and found a theme: 
‘Open a savings account and put on 
a happy face.’ [had my art director 
clean the thing up, we made one 
button, and I put it on. That was 
the test marketing—me wearing it 
around. The question was, how 
many people would see it and 
smile? The answer was, a lot. I 
ordered 10,000 of the buttons and 
the bank put them out in bowls.” 
Reaction was immediate: The 
buttons were grabbed by the hand- 
ful, and soon lapels all over Seattle 
sported beaming yellow faces. The 
bank was delighted by the cam- 
paign, Stern felt satisfied that he’d: 
done a good job, and everyone 
was. .. well, happy. The first hint 
that the button was the start of an 
international cultural phenome- 
non didn’t come until several 
months later, when an insurance 
company then headquartered 
across the street from the bank put 
out its annual report. Contained 
within the report was a reproduc- 
tion of the button. “I was not very 
happy,” Stern admits. “However, 
we were stuck. My client did busi- 
ness with the insurance company, 
so we couldn’t upset them. I did tell 
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the president that I thought they’d 
done wrong. His reaction, to quote 
the song, was, ‘Que sera, sera.’ 1 
realized then that it was open sea- 
son.” 

Indeed it was. Before long, 
Smiley Faces were blooming ev- 
erywhere, millions of them, and 
Stern stood by helplessly because 
he had neglected to apply for the 
copyright. He still maintains there 
were perfectly good reasons for not 
doing so. “In advertising, you al- 


There ts no 
way of — 
reckoning 
how much 
revenue the 
Smiley Face 
engendered 
during tts 
original 
heyday. 


ways come up with new ideas,” he 
says. “You never know what’s go- 
ing to work. You're too busy to 
protect everything, and unless 
you're terribly vain, you can’t be- 
lieve that everything you do will 
cover the world.” 

Although he contends that he 
doesn’t regret the decision for an 
instant, he admits that if the insur- 
ance company had compensated 
him for using the face in its annual 
report, he might have considered 
taking steps to protect his little 
friend. But what ifhe had? Would 
copyright protection have nipped 
the face’s popularity in the bud 
(assuming that its profit potential 
would not have been as attractive 
had manufacturers been forced to 
pay royalties),or would super- 


market checkers smile at us today 
and say, “Have a nice day, copy- 
right 1967 David Stern”? 

This train of thought leads deep 
into the dark forest of intellectual 
property law. To be copyrighted, a 
work must pass federal standards 
of original authorship; the Smiley- 
Face’s simplicity and universality 
make it a questionable candidate. 


* And even if Stern had succeeded in 


claiming it as an original creation, 
the number of legal challenges to 
his claim would have been over- 
whelming. 

Not only that, enforcement 
would have been extremely diffi- 
cult; lawsuits might have discour- 
aged early rip-offs, but successfully 
defending the copyright would 
probably have ultimately halted 
the face’s worldwide spread. As it 
is, there is no way of reckoning 
how much revenue the Smiley 
Face engendered during its origi- 
nal heyday, apart from evoking the 
“billions and billions” made fa- 
mous by that other celebrity of the 
1970s, Dr. Carl Sagan. 

The odd story of the Smiley 
revival began in January, 1988, as 
interest in a new brand of dance 
music—a spare, repetitive, spacey 
version of disco—stirred in Lon- 
don’s fashionable club scene; the 
music was called “acid house,” for 
complex and not entirely clear 
reasons. That month, the first acid 
house single to hit the British pop 
charts was a song called “Beat Dis” 
by Bomb the Bass—and its picture 
sleeve, for some reason, featured a 
Smiley Face. Instantly, the logo 
became the symbol for an entire 
fashion scene. 

Within a couple of months, sev- 
eral “quick couture” companies 
had mapped out lines of clothing 
designed to cash in on acid house; 
one fashion firm called Pink Soda 
even referred to its line as Smiley- 
wear. Originally into Smiley Face 
merchandise for a relatively mod- 
est £15,000—20,000 ($24,000 
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32,000), Pink Soda, seeing the acid 
house phenomenon gathering mo- 
mentum with alarming speed, 

' invested another £100,000 in more 
happy-faced gear. Britain’s top 
mass-market boutiques such as 
Concept Man/Chelsea Girl and 
Miss Selfridge placed significant 
orders. 

By September, acid house (and 
its grinning symbol) had made the 
national tabloids as the newest, 
hottest youth trend. A lot of people 
were primed to make a lot of 
money. Then, as the British music 
magazine @ put it, “someone in 
[the British press] realized that 
‘acid’ could mean LSD, and it was 
discovered that the word ‘Ecstasy,’ 
which was to be seen on many a 
clubland reveler’s T-shirt, might 
refer to a ‘mind-blowing sex drug’ 
rather than to the wearer’s blissed- 
out state of mind. On October 19, 
the Sun reported on the ‘EVIL OF 
ECSTASY’.” 


Never mind that at least in the 
beginning, drugs were at best a 
minor part of the acid house phe- 
nomenon. Just try to stop the Brit- 
ish tabloid press when they get 
their teeth into something. Soon an 
unseverable connection between 
the music of acid house, the fash- 
ions, and illicit substances had 
been made, and the nation was 
mobilized. All acid house fash- 
ions—particularly the ones that 
featured the Smiley Face—be- 
came, for retailers, untouchable 
practically overnight, or at least by 
November. Most of the large orders 
were canceled. Pink Soda, reported 
Q, “like their competitors were 
looking to Europe again to com- 
plete their Smiley marketing on an 
upswing and offload superfluous 
stock.” Worst of all, acid house died 
a death in clubland, and the new 
door policy all over London had one 
unbreakable rule: “No Smileys.” 

It’s a long road that David 


Stern’s creation has traveled, and 
heaven knows where it’s headed. 
American graphic design historian 
Steven Heller—who calls the 
happy face “one of the most insidi- 
ous tokens of American culture” 
ever created—doubts the symbol 
will have a lasting impact. “Sym- 
bols such as the cross have sub- 
stance behind them,” he argues, 
“but the abstract concept of ‘happy’ 
doesn’t take you very far.” 

Cultural criticism, fashion, 
none of it matters to David Stern. 
The Smiley Face wasn’t ever in- 
tended to prevail through the ages. 
Nor was it designed to make any- 
body rich, or hip. It was only sup- 
posed to make people happy. And 
despite its ups and downs, in its 
own peculiar way, it has suc- 
ceeded. [1] 


Adam Woog writes about business and 
culture for a number of American 
publications. 
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What Happened to the Burma-Shave Signs? 


By Richard and Joan Dunlop 


lexander Woollcott once remarked, 
“It’s harder to pass up a Burma- 
Shave jingle than to eat just one 
peanut.” 

Yesterday’s motorists knew from personal 
experience that Woollcott was right. The 
familiar, small red signs imprinted with two 
lines of rhythmic verse brightened many a 
cross-country drive. Most motorists agreed 
with the Burma-Shave poet who wrote, 
“*Twould be more fun—to go by air—if we 
could put—these signs up there.” 

Since 1926, when the first rash of them 
broke out along Minnesota roads, Burma- 
Shave signs had become established as legiti- 
mate Americana. During World War II, GI’s 
took them overseas as nostalgic reminders of 
home. The late comedian Fred Allen enter- 
tained his listeners with an uproarious radio 
show entitled, “The Murder of the Burma- 
Shave Poet.” 

Today the only places one can find these 
engaging ads are in museums, including the 
Smithsonian. So whatever happened to re- 
move them from our roadsides? Let’s go back 
to the beginning. 


It All Began 

The story begins with a Minneapolis insur- 
ance man who early in life made enough 
money to spend the remainder of his years 
fishing. His name was Clinton Odell. He had 
built up the White and Odell Agency to the 


point where he could sell his interest and retire - 


with impunity. 
Into his serene ‘retirement. hustled his son 


Allan, back from college and bursting: with” 
business. ambition, Odell. Senior “put. up’ the. 


financial backing, and Allan ‘the: energy ‘to. 
found ‘a new. company. and -market-a new 
liniment “with zing to it.” Unfortunately for 


‘the Odells, the Anierican pub 


that he had developed a formula for a new 
shaving cream. It required no brush and had 
all the ingredients of success but one: The 
public didn’t know about it. The first year’s 
sales were negligible, and it appeared that the 
fledgling company now had two products 
dragging it down to ruin. 

One day Allan was driving dolefully along a 
Minnesota highway when he spotted a unique 
series of signs advertising a nearby filling 
station. 

“Cheer up face—,” he found himself mutter- 
ing, “the war is—over—Burma-Shave.” 


With Catchy Jingles 

The elder Odell was willing to gamble $200 
in lumber and paint to give his son’s advertis- 
ing notion atrial. Soon Minnesotans traveling 
on ULS. 65 near Lakeville were avidly reading 
the first Burma-Shave signs. Advertising men 
were quick to point out to the Odells that the 
signs were ridiculous. The only way to sell 
shaving cream was with statistics, testimonials 
and pictures of well-shaven, smiling faces in 
happy proximity to peach-smooth feminine 
cheeks. 

Nevertheless, “Every shaver—now can 
snore—six more minutes—than before—by 
using—Burma-Shave,” announced the signs 
as they spread into neighboring states. Allan 
and his younger brother, Leonard, were per- 
sonally responsible for the distribution of the 
catchy jingles. 

Leonard drove a truckload of fresh signs 
into virgin territory. while Allan ranged ahead 
in a car until he found a good spot by the road. 
He looked for straightaways long enough for 


. Motorists to havea chance to read éach word. 
. Then he knocked at the door:of the nearby 
farmhouse: and dickered with the farmer for. 
"permission to put up the signs. When Leonard 
“came grinding up with the truck, Allan would 
already. have made. the: deal. . ‘The brothers 


younger brother’s privilege of doing most of 
the digging. 

“I dug every hole for a sign in the Midwest,” 
he remembered. “I learned the business from 
three feet under the ground and up.” 


Little Signs Along the Roads 

The brothers ignored their blisters and kept 
on digging, and in the first year sales climbed 
from next to nothing to $68,000. First in the 
Midwest and then throughout the nation, 
Americans soon were reading, “Are your 
whiskers—when you wake—tougher than—a 
two-bit steak?” 

At first Allan wrote all the jingles. Then, 
about the time friends observed that he was 
beginning to talk in Burma-Shave verse, he 
announced an annual national contest for 
bards of the open road. Soon the Odells found 
themselves reading 50,000 submissions to find 
the 20 new verses they would put up along the 
highways each year. Many of the jingles came 
addressed to B. Bilious Rangoon, Sales Man- 
ager, the pseudonym with which Allan had 
signed one of the company’s first magazine 
ads in the fledgling New Yorker. 

Every spring in the years that followed, new 
thymes burst into bloom along the road. 
Drivers ruefully rubbed their chins as they 
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read, “The answer to—a maiden’s—prayer— 
is not a chin—of stubby hair.” Wives gleefully 
chanted, “Does your husband—misbehave— 
grunt and grumble—rant and rave—shoot the 
brute some—Burma-Shave!” Husbands were 
rewarded on the next straightaway, where 
signs proclaimed, “Soon shaving brushes— 
will be trimmin’-—those screwy hats—we 
see—on women.” 


Sales Climbed 

Sales soared. They continued to climb right 
through the depression. Even in those dreary 
days, a man was apt to cheerfully plunk down 
a few coins for Burma-Shave after reading 
such happy messages as, “Special seats— 
reserved in Hades—for whiskered guys—who 
scratch—the ladies,” or “No lady likes—to 
dance—-or dine—accompanied by—a porcu- 
pine.” 

In the 1930s a national furor arose against 
billboards, which grew so rankly beside Amer- 
ican roads. But the discrete little Burma-Shave 
signs went unscathed. Safety experts, in fact, 
chimed in with praise, pointing out that 
motorists slowed down to read them. Burma- 
Shave took the hint. Drivers soon read, 
“Don't take the curve—at 60 per—we hate to 
lose—a customer,” or “Past a schoolhouse— 
take it slow—let the little—shavers—grow.” 

Allan Odell sent out other safety jingles too, 
but most of the bards wrote in the long tradi- 
tion of exaggerated humor that reached its 
peak in the yarns of Abraham Lincoln and 


Mark Twain. Sometimes the humor backfired. 
“Rip a fender—off your car—send it in— 
for a half-pound jar,” advised a Burma-Shave 
bard. Within a few weeks of the appearance of 
these signs, the Odells received dozens of 
miniature fenders torn from toy automobiles. 
They chuckled at the tiny packages and told 
one another that the American public had a 
great sense of humor. Then the big stuff began 
to arrive, and their chuckles ceased. They 
received 25 crates containing real fenders. 
Stunned, Allan mailed the half-pound jars. 
Another series of signs anticipated the space 
age with, “Free, free—a tip—to Mars—for 
900 empty jars.” Some years later a customer 
wrote and told B. Billious Rangoon that he 
had 898 jars saved up and would arrive soon in 
Minneapolis to take his trip into outer space. 
Odell hastily put on his discarded bard’s cap 
and penned a new jingle, which was hurried 


onto the signboards. “Ifa trip to Mars—you’d 
earn—remember, friend—there’s no return.” 

World War II found Burma-Shave-type 
signs blossoming overseas as GI’s with week- 
old beards recalled their happy, smooth- 
shaven, state-side existence. Signs were erected 
along the Burma Road itself. In Italy the Stars 
and Stripes”“Y ank about Italy” column quoted 
such examples as “A GI Joe—from Vena- 
fro—passed on a curve—now he’s six feet 
below.” 


Till Interstates Took Away 

In the early 1940s Burma-Vita built a new 
plant. It was a prototype of the one-story 
suburban factories that have proliferated out- 
side American and Canadian cities in the years 
since. Situated on a tree-lined street in Min- 
neapolis, it was surrounded by a public park. 
Instead of the $200 that the first year’s signs 
cost, the Odells now spent over $100,000 
annually to spread their inimitable verse 
throughout the nation, and increased the size 
of the signs by one-third. 

But the times were changing. Urban growth 
with its accompanying suburban sprawl closed 
up the space once used for the sprightly little 
signs, and the proliferation of super highways 
lured drivers away from the slower country 
roads where the signs were still allowed. The 
company hit a seven-year plateau in a time of 
national expansion. They tended to reuse old 
rhymes and concentrated on hard sells, with a 
drop in the ratio of public service jingles. By 
the 1960s, the signs were costing $200,000 a 
year and were less effective. The company was 
experimenting with other methods of advertis- 
ing: radio and TV. 


Our Good Friend 

In 1963 Philip Morris, Inc., bought Burma- 
Vita, and it became an operating division of a 
subsidiary, American Safety Razor Products. 
The new owners elected to gradually reduce 
the number of road signs, replacing them with 
other advertising media. They worried that the 
picturesquely fading relics would be the cause 
of more rent for farmers. Crews in trucks 
fanned across the country to unbolt signs and 
uproot posts, so that nothing remained of 
what had been. Farmers often seemed sad at 
the removal, not so much at the loss of 
income, but because, “It’s sort of like losing an 
old friend.” 

There was plenty of publicity over the de- 
mise of the signs. The Saturday Evening Post 
and Reader’s Digest both ran articles. The 
Advertising Club of New York held a lun- 
cheon to say farewell to the signs. The press 
noted that the Odells had “set off a wave of 
nostalgia” and that the “signs were having as 
many retirements as an aging opera star.” 


Burma-Shave 

Leonard Odell presented to the Smithson- 
ian a set of signs with the ironic message, 
“Shaving brushes—you'l soon see ’em—on 
the shelf—in some—museum.” 

Somewhere on some highway in fantasy 
there still exists a set of signs: “If you don’t 
know—whose signs—these are—you can't 
have driven—very far.” HEA 


"HEMT 


JuLy/ AUGUST 1989 


19 


